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"We are not sent into life as a butterfly is 
sent into summer, gorgeously hovering over the flowers, 
as if the interior spirits of the rainbow had come down 
to greet these kisses of the season upon the ground; 
but to labour for the world's advancement, and to mould 
our characters into His likeness, and soy through toil 
and achievement, to gain happiness." 
Beecher 
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The scheme of vocational guidance described in this thesis was one 
in which the Psychology Department of Edinburgh University, the Edinburgh 
Education Committee, and the Ministry of Labour co- operated, and was 
personally supervised by the author under the direction of Professor James 
Dreyer. 
The Edinburgh Advisory Committee for Juvenile Employment had long 
held the view that it was the birthright of every child to receive, and 
the duty of every education authority to make available, individual 
advice as to his or her mental, temperamental, and physical character - 
istics, and what they appear to fit him or her for in occupational 
life. Towards the end of 1937, this Committee, on the instigation of 
Professor Dreyer, thought that the time was now opportune for an 
investigation into the possibility of devising a scheme for vocational 
guidance applicable to all children leaving school throughout the 
Edinburgh Educational Area. 
Owing to the fact that the administration of such a scheme would 
have involved considerable time and energy on the part of those intimately 
connected with it, if every child leaving school was to be tested, it 
was ultimately decided to choose four of the largest Intermediate Schools 
in the Edinburgh Educational Area, and in so.doing, cover some 2000 
pupils (approximately one -third of the school 'leavers'). The scheme, 
necessarily limited in scope, was so planned as to interfere as little 
as possible with the ordinary school time -table, and the time spent by 
the teachers in the administration and scoring of the tests was reduced 
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THE PROBLEMS INVOLVED IN THE CHOICE OF A CAREER 
"There is a tide in the affairs of men, 
Which, taken at the flood, leads on to fortune; 
Ommitted, all the voyage of their life 
Is bound in shallows and in miseries." 
Shakespeare. 
The selection of the work, trade, profession, or occupation to 
which one's whole life is to be devoted, is not only a grave, but in 
most cases a very difficult problem. What am I fit for? This question 
is being asked constantly by boys and girls who are about to enter the 
industrial world. In most cases, the youth of today approach the 
problems of occupational life blindly and have but the vaguest ideas 
about the difficulties which beset an individual on his venture into the 
world of industry. Many adolescents have no clear conception of what 
types of work exist, nor of the training required for each occupational 
order, nor of how people find their way into the various branches of 
industry, nor of their own personal fitness for any particular vocation. 
The gravity of the problem of choosing the most suitable career cannot 
be over -emphasised, and there are few individuals who will not readily 
admit, as they look back on their past history, that the choice of a 
trade or profession was one of the most severe ordeals of their lives, 
and in the issue of which they have had, either usually to thank some 
element of good fortune, or to entertain some bitter and painful regrets. 
The situation, which confronts the adolescent at the commencement of his 
career as an economic being, is one to which he is entitled the utmost 
sympathy, as well as all the help that can be afforded him, for it is not 
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to his advantage alone that he should choose well. It is for the common 
good that there should be as little aptitude and talent either misapplied 
in a direction unsuited to it or aimlessly wasted, whether in an 
occupation greatly above or greatly beneath its worth. What is beneficial 
to the individual in this respect is also beneficial to the community. It 
is, therefore, clearly evident that both communal and individual satis- 
faction can be derived from the wise and prudent choice of a career. 
As we are primarily concerned with the problems that affect the 
choice of a career, the particularised consideration of the relation of 
the individual to a scheme of vocational guidance will be more fully 
dealt with in a later chapter. One may say, with little fear of contra- 
diction, that the specialist in vocational guidance is chiefly concerned 
with individuals who are passing through the transitional phase of life 
known as "adolescence ". Adolescence may be conveniently defined to be 
that period in the life of the human organism between puberty and maturity. 
The adolescent is neither a child, nor is he yet a mature and fully 
developed adult, he is, in common parlance, at "the awkward age ". The 
seriousness of the problems pertaining to the choice of an occupation 
affect us still more forcibly, when we consider that this all- important 
decision has to be made during those comparatively hazardous years of 
transition. The adolescent, during this period, experiences processes 
of physical, intellectual, and emotional development, and those processes 
have far -reaching effects on his vocational outlook. 
The problem of the most suitable age at which vocational guidance 
should be given to individuals is very intimately connected with the 
problem of adolescence, and many authorities on the subject of vocational 
guidance seem to neglect the complexity of the relationship. There are 
numerous instances of individuals who, prior to the fike adolescent phase, 
have had certain firmly established ideas as to the choice of a career, but 
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who, after this phase has passed, have had sometimes quite a different 
vocational outlook. Suffice it to say, at the present juncture, that the 
complexity of the processes in maturational development compel the 
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vocational psychologist to the view that individuals will, probably, 
derive the most beneficial results from vocational guidance during the 
later stages of this transition phase. 
It would seeps at a first glance, that the best help in the choice of 
a career must come from oneself in serious questionings and repeated 
trials of one's fitness and with wise outlook into the manifold branches 
of employment. Convenience and novelty of circumstance must never 
influence an individual in his choice of an occupation, such a procedure 
must inevitably, in the course of time, end disastrously both for the 
individual and for the employer. The subjective aspect in the choice of 
an occupation demands that the individual should survey the various 
branches of employment in which he has a genuine interest, and choose from 
this specially selected list of occupations those for which his innate 
aptitude will find the most suitable and congenial expression. It would, 
however, be a rather statement to say that individuals should rely solely 
on their own judgment in the choice of their future career, but it is 
essential that they should sound their own capacities, distinguish the 
intellectual operations in which they show weaknesses$ -and limitations 
as well as those in which the y show superior capabilities. They should, 
in other words, take stock of themselves, and this 'stock -taking' they 
will note their physical, mental, and temperamental limitations, and the 
peculiarities and requirements of various trades and professions. Having 
taken such a step, an individual has gone a long way in the process of 
choosing his own career, he will meet the advice of others at least half- 
way and, in addition, this step will render that advice all the more likely, 
to be sound and effectual. Under/ 
modern conditions, however, this process of subjective assessment is 
becoming of ever - increasing difficulty and complexity. 
Cei,s4+u, 
In 1935, the Ministry of Labour and the Headmasters' Employment A 
published a pamphlet (1) in which about fifty professions and careers 
were reviewed. The message of the pamphlet emphasised the vital import- 
ance of innate aptitude in this age of specialisation. One fears that, 
in this twentieth century world of ours, specialisation may occupy a much 
more important position than it should do. No one will deny the fact 
that, for a particular vocation, specialised training is indispensable, 
but many industrialists seem to forget that the choice of a trade or career 
for which an individual is inherently suited is the more important 
factor. No amount of specialised training will create a specialist, 
unless that individual is innately endowed with potentialities which 
with training can become actualities. The popular idea of the world of 
today is that any. well educated person ban adapt himself to any vocation, 
and it may be a very true statement to say that the young people of the 
present time rightly pride themselves on their educational and social 
versatilityi but surely there is no justification for the over -confident 
and rather anti- social outlook, which considers every career on the basis 
of, "How much money is there in it ?" It would seem, rather, that the 
prospects are not in the occupation, but in the individual. The fact 
that every individual is born with varying potentialities and varying 
limitations disproves the theory that any individual taken at random 
will be found to be a suitable person for a particular occupation. The 
fact that an individual has received a liberal education does not necess- 
arily imply that his occupational versatility equals his educational 
versatility. Education develops an individual's innate cognitive, 
affective, and conative endowment; specialised training brings this 
development to its maximum potency, but there is no reason to believe 
that, even then, such an individual will become "wedded" to his vocation. 
that, even then, such an individual will become "wedded" to his vocation. 
He may adapt himself to his vocation, but if he is not "the right man for 
the job ", the adaptation is quite artificial, and there can be no harmony 
between the individual and the occupation. This scientific law of life 
seems to have been somewhat neglected by many individuals who find 
themselves unsuited to their particular vocation. 
Young people have the advantage of a valuable form of knowledge if 
only they will learn to apply it to themselves and to everything with 
which they come in contact. "Know thyself ", is a motto which every 
individual, on the threshold of his career as an economic being, should 
take to heart. If an individual knows his capabilities and limitations, 
he can regard his entry into the industrial world as an opportunity to 
do the thing at which he can best excel. This subjective aspect in the 
choice of a career is of paramount importance, since, in many cases, 
it serves as a starting point for the vocational psychologist. Far 
from detracting from the diagnostic value of the mental test, without 
the help of which, vocational guidance would be well -nigh impossible, 
it is important for us to realise that an individual. should have his 
awn ideas about his future career. The choice of career, without this 
active element in it, is quite a passive process, but where it is present 
in an individual, the vocational psychologist finds himself unable 
to agree with an individual's vocational wish, it is then that we see 
the real worth of his work. In such a case, two lines of action are 
then open to the individual, he can either follow his own occupational 
bent, a procedure which will, in all probability, result in occupational 
mal- adjustment, or he may follow the advice of the vocational psychologist 
a procedure which should result in success as an economic being. With 
the ever -increasing improvement in the diagnostic value of mental tests 
at the disposal of the vocational psychologist, the greater will be the 
6 
expectation that the career advocated by him will be the most suitable 
one. 
Though the subjective aspect in the choice of a career is of such 
vital importance to the individual and is of the greateat utility to the 
vocational psychologist, it does not follow that the individual should 
obey the dictates of his will entirely. Nor does it follow that an 
individual will be able to make the decisive choice of an occupational 
career for himself, in fact, very few have been able to make this all - 
important choice with complete satisfaction to themselves and to others, 
without having had, in addition, to seek some advice from an outside 
source. Men of great acquired ability, whether in architecture or 
engineering, in dentistry or surgery, in law or letters, are seldom 
content to commit themselves to any new plan or work of a critical 
nature without taking counsel with others as well or better qualified 
than themselves. If this be true of men who are already masters of 
their profession, how is it possible that an individual can venture to 
discard the advice of others on entering a lifelong career in which he 
is wholly untried? Save in a few instances of some extraordinary 
genius in an individual, which may decide the question of a career from 
the first, the average individual will seldom be in a position to choose 
wholly for himself; in that case he will rightly ask the advice of a 
vocational psychologist who has been trained in the methods of vocational 
guidance. Apart from the advice offered by the parent or the psychologist, 
the community itself has a control of its own in the choice of a career; 
for, on the conditions of its industries and professions and its demand 
for various services not always equal, depend not only the number of 
openings available for aspirants in this or that occupation but also the 
prospect of pecuniary reward which, though not always a safe guide in the 
choice of a career, can never be left out of consideration. 
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"The blatant lack of incentive among the present -day generation 
seems to account for the many failures in our economic, industrial, 
and professional spheres." This statement was made to the writer by the 
parent of a boy who had not fulfilled the hopes placed in him by his 
parents. Another said, "The youth of today are being coddled and bottle - 
fed, and have not to strive for the things they want, or the goals they 
wish to achieve." We may ask ourselves the question, "Is this a 
fair criticism of present -day youth ?" In this twentieth century world 
of ours we quite rightly enjoy all the benefits which can be derived 
from scientific development and progress. The economic, industrial, 
and social conditions which prevail today cannot be compared to those of 
even twenty years ago. Times have changed, but can we, with any 
justification,also say that the human being has changed? There may be 
many who say that the incentive of the juvenile has been dimmed and 
blunted as a result of the onslaught of the many advantages that have 
accrued from scientific progress. But if one pauses to reflect upon 
the psychological nature of 'incentive', can one say that incentive has 
been curbed as a result of progress? The answer would seem to be in the 
negative, since is akin to our instinctive drives and urges, and 
is part of the innate eì wment of the human being; like instinct, it 
can be modified, developed and conditioned. We can, therefore, readily 
understand that if an individual does not possess a fair amount of 
incentive, despite the fact that he may possess the intellectual require - 
ments for an occupation, he cannot hope to prosper in it if he has not 
the necessary drive and urge to prove himself occupationally adjusted. 
For an individual who is aware of his intellectual capacities and limit- 
ations, stóng incentive is necessary if he is to continue his studies 
along the specialised lines which he has chosen. Environment, progress, 
development, and the like have not the controlling force over incentive 
a 
that some people imagine, rather does the control rest with the individual 
himself who has the power to develop and use it as he so wills. 
Neglecting, for the present, the personal influences which may 
affect an individual in the choice of a career, we come now to the 
consideration of the control arising out of the general state of affairs 
which prevail in the industrial world and its relation to the choice of a 
career. The diversity of the branches of occupational life is so immense 
and the continual change and extension, which those branches undergo, is 
so astounding that it is little wonder that the young person trembles 
on the brink of this vast industrial sea. This picture is in strict 
contrast to the conditions which prevailed under primitive culture. 
Specialisation in industry, as it prevails today, was quite unknown, in 
fact, the only specialisation attempted was the division of the world's 
labour between the sexes. We have travelled far since those early days 
and the division of labour, as it exists under present conditions, is a 
stupendous and diversified structure, and its growth from the primitive 
conceptions of industry has been spontaneous. The complexity of tais 
industrial structure is not attributable to convention, for it has 
developed out of voluntary choice and the will of each individual in 
each industrial organisation to divide the work so that output may be 
increased. The advent of machinery greatly increased the spontaneity of 
this division of labour, and as the number of sub -divisions increased with 
the number of investions, so the degree of specialisation in the Indust: 
rial world increased. In this way, the multitude of occupations in the 
great modern structure of world industry have developed from the primitive 
division of the world's work according to sex. The juvenile has, there: 
fore, to consider problems such as, the overcrowding of a parti m lar 
branch of industry, the shortage of skilled craftsmen in a particular 
sphere, or the opportunity of beginning, immediately on leaving school, 
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to earn a good wage. The latter consideration naturally carried much 
more weight several years ago, when the spectre of unemployment called 
for hasty decisions. With the return of prosperity, the individual has 
the opportunity to, more or less, pick and choose. There are, however, 
many cases where expediency still drives in one direction - where 
parental responsibility clashes with hard economic facts. Where parental' 
aims have forced the child to commence work in his early youth, individ: 
uality and undoubted innate capacity are some times shamefully cast aside 
and needlessly wasted. These are the hard cases and the vocational 
psychologist meets with type of rebuff repeatedly, especially in a scheme 
of vocational guidance like the one described in this thesis. But the 
young people who have had to take, or have been forced to take any job 
available, still have the great boon of evening classes and spare time 
study under expert supervision. It is classes such as these, which have 
paved the road to success for many determined young men and women, who 
have never, though beset by many difficulties and vicissitudes, lost 
sight of their goal. 
Apart from the control arising out of the general state of industry 
in an educational area, it might be interesting to determine whether, 
in practice, the choice of a career is determined more by impulse or 
preference of individuals themselves; or, by the counsel and guidance 
of parents and experts. This topic will be much more fully discussed 
in a later chapter, when the reasons for the choice of occupation of the 
children tested in this experiment are analysed and reviewed. The 
question of parental influence in the choice of a career can, however, be 
conveniently discussed here. 
It is generally held that parents have the most power in the 
occupational destination of their children; and yet it is a power which 
must carry along with it, at least, the assent of their children, which 
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really is rather a ductile one. It is an assent founded on no real 
apprehension of what they are fit for, but simply on a willingness to be 
led and on a willingness to maintain a feeling of good -will towards the 
parent. The responsibility of a wise or unwise choice of a career, in 
so far as the choice is a family concern, rests upon the maintenance 
of a condition of harmony between the parent and the child. Let us 
glance, for a moment, at some of the weaknesses not uncommonly betrayed 
on both sides. 
Where parents have ample means at their disposal they are apt to 
think that the choice of a career depends entirely on money and certain 
prescribed courses of education. In such a case, the child is usually 
'consigned' into some vocational channel in which the family influences 
and connections are the sole qualifications. In professions where 
success depends upon performance in competition with others, this process 
of allotment is, almost always, fatal to its own purpose. In course of 
time, such a vocational environment is bound to cross swords with the 
individual, with the result that his industrial efficiency is impaired 
and a feeling of monotony and boredom is fostered. If, however, the 
individual sees the importance of ascertaining for himself a subjective 
estimate estimate of his own fitness, then parental advice can be taken 
or rejected. When the individual feels within himself that a certain 
proposed career demands more than he can offer, then he should not 
hesitate for a moment to make this feeling known. Any normal parent 
will listen to that, and his appeal will have all the more weight if he 
is able to say where his particular occupational lies. This type of 
procedure is the only one which, in the long run, will bring happiness to 
both parties concerned. In contrast to the parent who has ample means 
at his disposal, there is the parent of exceedingly modest means. Such 
a parent may have once been rich, or may have always been poor, and all 
11 
they can do, in the question of the choice of a career, is to wish well 
and entertain the best hopes. In such a family, one often finds individ- 
uals who possess capabilities for much more specialised vocations than 
those which, through circumstances outwith their control, they have had 
to choose. 
In a speech delivered a few years ago, Sir John Reith spoke of the 
days of his youth which he spent as an apprentice in a profession in 
which he always "kicked against the traces ". He found himself an 
engineer, because his father had so decided. How many boys and girls 
of today find themselves in an exactly similar situation, chained to an 
unsuitable occupation which has been chosen for them by their parents? 
The degree of parental influence in the choice of a career is sometimes 
negligible, but more often than not, it is of considerable significance 
and merits the attention of the vocational psychologist. Many parents 
often influence their children towards a choice of occupation which is 
quite unsuitable for them, and they think that it is the natural and 
proper thing to select a particular career for their child. The choice 
made by parents are actuated by surprisingly divers motives. 
One of the most powerful motives operating in the parental choice of 
a career is social snobbery. This motive is very common and actuates 
many a proud and conceited parent to speak of, "My son, the Naval Officer ", 
or, "My son, the Financier ". Such a motive may appear, on the surface, 
to be so contemptible as to warrant disbelief, but there are hundreds of 
such cases today. It is still a more common occurrence to find parental 
opposition to a child's occupational ambition, because such an occupation 
does not quite fit in with the social ideas of the parents. In light 
of such facts, one has to admit that many of the occupational misfits 
are misfits due simply to this irrationality of parental motive. 
Pursuing further this question of parental influence in the choice of 
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a career, we come now to consider the father's career in relation to his 
son's. This is an extremely controversial topic: It is not infrequently 
found that many a father is dissatisfied with his own career, and that 
this feeling of dissatisfaction prompts him to thwart all attempts, on the 
part of his son, to "follow in his father's footsteps." In so doing, 
the father refuses to believe that, while he may have been wholly unsuited, 
both temperamentally, intellectually and physically for his particular 
occupation, his son may be veìy well fitted for it. It is, however, 
a far more common occurrence for the father to wish that his son will 
follow in his footsteps. As in the first instance, this attitude is 
quite erroneous and is unfair to the child, since it neglects the 
.fundamental principle that the child may not be mentally endowed to 
follow his father's career. There is, however, a much more subtle 
example of the parental influence on a career, namely, the thwarted 
ambitions of the parent. Such a parent sees in his son the realisation 
of his own personal occupational ambitions. Denied the chance of 
attaining his goal, he has probably had to be content in an occupation 
below his intellectual status, and, as a result of this, he has never had 
the opportunity of realising his life's ambition. In his son, he sees 
the possibility of this realisation and chooses the career which he (the 
parent) wished to follow. This procedure, as has been stated above, 
is fraught with many dangers and difficulties, and demonstrates that 
parental bias and prejudice, either for, or against any particular 
vocation must be completely eliminated, if a satisfactory choice of career 
is to be made. Admittedly, a parent's wide experience of the conditions 
operating in a certain occupation cannot be cast aside as worthless, but 
one generally finds that a parent, who is dissatisfied with his own 
career, is usually mentally and temperamentally unsuited for it. This 
spirit of dissatisfaction often has an unsettling effect and any mention 
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of the parent's career, on the part of the child, is immediately ignored 
and cast aside as being unpractical. 
A survey of the question of parental influence in the choice of a 
career impresses upon us the immense value of the subjective aspect in this 
all - important choice. Individuals who have a consciousness of their own 
in their choice of career have gone far towards the determination of their 
existence at functioning units in the industrial world, and yet, one is 
reminded at every step of the dangers of making oneself the sole judge 
in such a vital problem. It has been said that a child will sometimes 
take the advice offered by someone outside the family circle far more 
readily that if offered by the parent. Such a procedure may, however, 
lead to disastrous consequences and may, indeed, wreck a promising career. 
It is, therefore, of fundamental importance that the external influence 
in the choice of a career should be thoroughly scrutinised. Who are 
the individuals outside the family circle who are qualified to give advice 
to the youthful adventurer about to embark on his lifelong career? What 
can the vocational guidance psychologist offer towards the solution of 
this problem? 
The one thing the youth of today can be certain of is that there is 
a definite place for him in the scheme of national life. It is the duty of 
every individual, with the help of the vocational guidance psychologist 
or other vocational counsellor, to find what his place is and to fit him: 
self to fill it adequately. The urge to fit oneself for a definite task 
is the only motive powerful enough to overcome difficulties and disappoint: 
ments. This urge is the secret of success, the discovery of which has 
given everlasting inspiration and hope to many individuals whose years of 
toil, prior to this discovery, have been years of aimless drifting, deaden: 
ing monotony, and nerve - racking drudgery. Those, who set out in life with 
14 
this ideal of service to spur them on from the beginning, need fear no 
obstacles. Great and sustained effort is always worth while to those 
of clear conviction - the conviction that 
the course that they have mapped in counsel with others is the right one. 
It has been the aim of the writer to help boys and girls to map this 
course, the course for which they are inherently suited and the one which, 
in the long run, will bring them a feeling of happiness and contentment 
in their work. 
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Chapter 
THE TASK OF VOCATIOT'AL GUIvE'.P`CE 
"It is our business to make both a science and an art of human 
nature. As it the physical world we select first the material suited to 
our purpose, then turn i ne iron into stell and temper the steel for the 
knife, so in the wor1c. of human action we must learn to select the right 
man, to educate him and to fit him for his exact task. This indeed we 
try to do in all our social institutions, religions, commerce, systems of 
education and government. The nineteenth century witnessed an extra- 
ordinary increase in our knowledge of the material world and in our power 
to make it subservient to our ends; the twentieth will probably witness a 
corresponding increase in our knowledge of human nature and in our power 
to use it for our welfare." 
J. IvIcKeen Cattell, "Homo Scier_tificus Americar.us" , Science, 1903. 
It was indeed a great day in the history of the human race 
when some ancient nomad decided to settle down and begin scratching the 
soil with a sharp stick so that it would grow crops for him. Toil and 
labour, as we now know them, originated from those early beginnings to 
cultivate the soil. Primitive men themselves realised dimly ghat a 
momentous change this meant for them and later generations wove legends 
about gods, like Osiris and Cadmus, who came amongst men to teach them 
about agriculture and raise them out of savagery. Gradually, primitive 
man added one food plant after another to his stock, he learned to 
domesticate animals, he learned uo grow flax and clipped the wool of his 
sheep so that his wife anádaughters might spin and weave clothes for the 
household. Meanwhile, the sharpened stick had given way to the plough- 
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share and the forward march of the human race, as marked by improvements 
in agriculture, had begun; and to this day, despite all the other vast 
industries that have grown up to serve use agriculture remains the foundat- 
ion of our great industrial ediface. 
Vocational guidance was not a complex problem in those days of 
primitive culture and the only specialisation of labour, which now is 
such an essential element in the modern world of industry, was the division 
ot the world' s toil between the sexes. One might venture to say that 
perhaps the office of medicine man in a tribe or that of tribe chief 
indicated some degree of specialisation, but however much this is the 
case, almost the only type of specialisation attempted was that which 
designated that certain types of work were for men and that certain were 
for women. In such a barbaric environment vocational guidance was a 
comparatively simple matter, on the one hand, there was hunting, fishing 
and fighting for the boy, and, on the other hand, there was cooking, 
'dress - making' and agriculture for the girl. It will be noticed that 
the latter occupation is classified as feminine, since almost all agricult- 
ural work was performed by the female sex in those early days. The 
question of the degree of intelligence necessary for success in those 
primitive occupations was ofvery little importance, since every occupat- 
ion could be performed by individuals who were physically fit and of 
varying degrees of ability above the level of idiocy. It will be observed 
that, even in those far -off days, mental deficiency was regarded as being 
detrimental to success in occupational life. 
When we come to consider the evolution through which man has passed, 
we are amazed at the vast difference between the primitive sub- divisions 
of labour and the complex and intricate industrial organisation that 
exists today. When primitive culture held sway there were comparatively 
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few occupations from which the individual could choose a career, present - 
day individuals, on the other hand, are assailed by a multitude of 
occupations from which to select their future occupation and as time 
passes this matter of crioice will become increasingly more difficult. 
No longer can one say that such and such an occupation is a 'man's job' 
or that such and such an occupation is a 'woman's job'. Sex differences, 
although playing an important part in the choice of a career, continue 
to exert an ever -lessening influence. This fact is vividly impressed 
upon us if we look at the following statistics taken from the Census 
returns for the years 1921 and 1931. 
Number of women employed 
Profession 1921 1931 
Barristers 20 79 
Solicitors 17 116 
Doctors 1253 2810 
Dentists 296 394 
Veterinary Surgeons 24 84 
Chartered Accountants 43 119 
We see from the above that, even in this small list of occupations, 
there have been substantial increases in the number of women employed 
in careers from which they were completely debarred some fifty years ago. 
A glance at some of the other returns will emphasise the point still 
further. There were, in 1931, 51 women employed as Land Agents, 53 as 
Foresters, 25 as Shepherds, 848 as Smiths, 44 as Mechanical Engineers, 
122 as Glaziers, 294 as Riveters and 478 as Cabinetmakers, to mention 
only a few of the 'unusual occupations' followed by the women of this 
country. 
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When we consider primitive youth and modern youth in their 
choice of a career, three essential differences are revealed. In the 
first place, owing to the highly specialised nature of our occupational 
systems, the modern youth is confronted with the difficulty of having 
to choose his future from a multitude of occupations in contrast to 
the youth of primitive culture whose choice was very limited. In the 
second place, the complex differentiation of labour, as it exists today, 
has brought with it a great diversity of age at which juveniles commence 
their careers as economic beings. Opposed to this state of affairs 
we have the young savage whose future career whether it be as a fighter, 
fisherman or hunter usually commenced very soon after the onset of 
the adolescent phase. At the age of fourteen the present -day juvenile 
is regarded, rather, as a being who still requires care and nurture. 
Modern civilisation tends at an ever -increasing rate to demand a lengthen- 
ing of the period of preparation before a career is ultimately embarked 
upon, and it is now scarcely possible for the male adolescent to become 
economically self -sustaining during his period of adolescence. In the 
third place, a great social -economic change has taken place during the 
last fifty years with the result that the vocational prospects of girls 
are no longer decided by sex, so that we find women in careers which, 
even twenty years ago, were "reserved for men only." Industrialists 
now realise that individuality and efficiency are no longer specifically 
masculine characteristics and that it is for the good of the community 
that there bhould be equal opportunities for both sexes. 
The conception of specialised aptitudes and the desirability 
of possessing tests which will indicate, in advance, latent capacity is 
indeed a very ancient one. In Plato's "Republic", we find mention 
of this conception and at the same time he regards it as of considerable 
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importance in the conduct of an ideal state. In Book II of the "Republic', 
we find him leading the dialogue thus: 
n From these considerations, it follows that all things will be 
produced in superior quantity and quality, and with greater ease, when 
each man works at a single occupation in accordance with his natural 
gifts Now, is it not of the greatest moment that the work of war 
should be well done? Willit not also require natural endowments suited 
to this particular occupation? Then, apparently, it will belong to us 
to choose out, if we can, that special order of natural endowments which 
qualifies its possessor for the guardianship of the state." 
"Certainly it belongs to us." 
"Then, I assure you, we have taken upon ourselves no trifling task." 
In order to accomplish this task, Plato proposed that persons, who were 
being considered for the military profession, should be given "actions 
to perform" which would t est the retentiveness of their memories, their 
power to resist deception, of resistance to timidity and fear in terrify- 
ing situations, and to.the seductions of pleasure. In this way we find 
Plato forming a battery of tests for military aptitude, but it was not 
until some 2300 years later that the dream conceived by this Greek genius 
was realised in the United States Army Mental Tests. What of today? 
How far have we progressed towards a still greater realisation of Plato's 
dream? 
It was in 1908 that Frank Parsons (1) wrote: "In the wise 
choice of a vocation there are three broad factors: (a) a clear under- 
standing of yourself, your aptitudes, interests, ambitions, resources, 
limitations and causes; (b) a knowledge of the requirements and cor dition.: 
of success, advantages and disadvantages, compensati^ opy :ï °tur. _tie.= 
and prospects in different lines of work; (c) t 
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relation of those groups of facts." Although it is now some thirty 
years since Parsons made that statement, these three factors still continue 
to the basis upon wnich the vocational psychologist establishes his 
advice. The vocational psychologist must have, or the one hand, as 
complete an understanding of the individual as is possible - of his 
aptitudes, abilities, interests, educational attainments, temperamental 
characteristics, social encironment, and the like; on the other hand, he 
needs to be well informed of the requirements and conditions of success 
which prevail in the various branches of industry, conuerce and the 
professions. He should be able to give the individual, in his search 
for the most suitable career, some information regarding the various duties 
which have to be performed in the occupations under survey, the type of 
machinery generally used, the conditions of work, the rate of pay, the 
necessary period of training required to be spent before the journey -man 
status is reached, etc. It should be fairly obvious that the task 
that is set the vocational psychologist is not an easy one, and that, 
however intricate individual analysis and occupational analysis may be, 
the hardest part lies in the effective combination of these two sources 
of information. It is at this point that his work is invaluable to 
the community which he seeks, at all times, to serve. In his endeavour 
to find the most effective combination of these two indispensable sources 
of information, the psychologists sets himself the task of securing the 
most adequate adjustment of an individual to an occupation. His recommend- 
ations to such an individual about a specific occupation, or group of 
occupations, must be made only after the most careful comparison of the 
individual aptitudes, abilities, capacities and temperamental and physical 
characteristics with tnose required and demanded by the various occupations. 
It is of paramount importance for us to realise that sound individual 
analysis and well -planned occupational analysis must be the essential 
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elements in any scheme of vocational guidance, since those two analyses 
conjoin to present the picture of 'the right man in the right job'. 
Before attempting to discuss in greater detail the three 
essential phases of vocational guidance, it isnecessary for us to have 
a clear conception of wnat the term 'vocational guidance' really means. 
On the surface, the words 'vocational' and 'guidance' are very commonplace 
words in the English language, but after a rather lengthy research, however 
literature 
into the vocational guidance,,of many countries it seems evident to the 
writer that there does not exist the necessary degree of uniformity 
regardingthe meaning of the term 'vocational guidance' . An excursion 
into the well -worn pages of a dictionary of repute gave the following 
lengthy list of synonyms for the word 'guide':- lead:, direct, regulate, 
supervise, manage, superintend, prescribe, control, discipline and asbist. 
Admittedly, there is a sub - stratum of similarity between all of these 
words ana this would lead us to the conclusion that the differences in 
meaning are due to the numerous uses with which the term'guidance' is 
used. Does 'guidance' imply anything of the nature of direction? 
Does 'guidance' imply anything of a moral or social nature? The answer 
to these questions is in the affirmative, since it depends on the situation 
with which one is faced according aL to whether one implies direction, 
supervision, assistance and instruction, or whether anything of the nature 
of a moral attitude is involved. The most adequate definition of the 
terse 'guidance' would seem, however, to depend on the way the composite to 
of 'self- guidance' is to be understood and regarded. A. J. Jones(2), an 
American authority on the subject of vocational guidance, dwells at some 
length on the various aspects of guidance and he indicates that "the 
correct interpretation of theterm 'guidance' must necessarily involve 
some measure of 'self-guidance'". Self- guidance involves those strong 
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strong inner motive forces which control the behaviour of the individual 
human being and, in order to comprehend fully its psychological signific- 
ance, a complete understanding of the nature of volition, of the self, 
and of the instincts is essential. Self- guidance, or guidance involving 
the self, is an active process and with this in mind we see that 'guidance' 
be it vocational, educational, physical, or moral must always involve 
something conative in its constitution. In other words, a person who 
receives 'guidance' is assisted by some internal agency - the dictates of 
his will, or by some external agency - the vocational guidance expert, 
but as often as not both internal and external agencies are at work in 
shaping his occupational destiny, in fact successful 'guidance' requires 
the complete co- operation of both. Brewer (3) is of the opinion that the 
word which seems to harmonise with state of affairs is 'counsel' , and he 
states that "guidance is a form of systematic assistance by which we 
furnish or help to develop experience, knowledge and wisdom, free from 
prescription and compulsion, and calculated to lead to self-direction." 
The word 'counsel' would seem to signify that there is an interchange of 
opinion between the vocational psychologist and the person_ who is 
receiving his counsel. Guidance must, therefore, involve concomitantly 
both an active and passive attitude, on the one hand, there is the 
vocational counsellor and the individual who receives his counsel an_d,on 
the other hand, there is the individual who expresses his various interests, 
compulsions, occupational wishes, etc. and the vocational counsellor 
who endeavours to assess, either quantitatively or qualitatively, these 
various facts. Guidance, as such, requires the best possible co- operat- 
ion between bath individuals and, unless this is realised, the most 
adequate meaning of the term 'guidance' is denied us. 
We have nanrto discriminate between the term 'vocational' and its 
synonyms la -task mbitty is much easier to solve than that set us by its 
its sister component 'guidance'. ¡he synonyms given for the word 
'vocation' include business, occupation, profession, calling, employment, 
career, trade and work. Even here there are gradations in meaning but 
this is not so important as in the former case, since 'vocational 
guidance' must oe inclusive of guidance to a career whether it be profession 
trade or occupation. The 5vcial and economic which prevail at the 
present day compel the vocational psychologist to adopt the view -point 
that vocational guidance, properly understood, has as much to do with 
careers in farming, engineering, wood -working, plumbing, etc. as with 
surgery, teaching, law, medicine, etc. Coffin (4) defines 'vocation' 
as "a social institution which covers all the diversified and organised 
labour of man." "In the evolution of society", he says, "there comes 
a time when the increasing number of physical and mental wants of man 
can no longer be supplied by individual effort, or even by the co- operative 
effort within the family a. rcle. Division of labour appears and men 
specialise and co- operate in supplying these needs. One group of men 
tills the soil, another transports the products of the soil., mine and 
forest, another mills the grain. Another converts the flour into bread, 
another merchandises the food products, etc. So there are literally 
thousands of different differently co- ordinated and mutually dependent 
occupations. This, then, is what we mean by a vocation : the diversified 
and organised labour of men." The term 'vocational' must, therefore, 
include every idea within the compass of its original meaning and every 
form, of labour, howevermenial, must be incorporated within its range 
of meaning. 
The meaning of the composite term 'vocational guidance' now remains 
to be discussed. We are well aware of the fact that, if we put two 
chemical substances in a test -tube, a substance of entirely different 
characteristics may result, this does not however happen in the following 
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'equation'. The word 'vocational' plus the word 'guidance' gives us 
quite naturally 'vocational guidance' and it would appear that the new 
'substance' does not differ appreciably from its original 'components'. 
Vocational guidance occupies a very important position in the study of 
individual differences and it had as its aim the best possible adjustment 
of the individual to that section of the industrial world where he will 
accomplish most for himself and for society. It involves a close study 
of the intellectual, physical, emotional and environmental factors which 
affect the daily life of the individual. In recent years the vocational 
guidance movement has paid considerable attention to the emotional make -up 
of the individual, since it fully recognises that the affective factor 
is often the controlling influence in determining his industrial efficiency 
and happiness. In vocational guidance the individual should be given 
an insight into his various aptitudes and peculiarities of temperament, 
he should be informed about the various requirements of vocations and, 
with trie help of his vocational counsellor, he should be initiated into 
the making of an intelligent occupational choice. 
We can now conveniently discuss the first of the three phases of 
vocational guidance, viz. individual analysis. There are three outstand- 
ing assumptions that underlie all modern theory regarding the nature of 
the individual human being. In the first place, we must regard the 
juvenile as an active and dynamic being. It took the world many 
hundreds of years to arrive at the idea that the mind of man is essentially 
active and cannot be compared to a wax tablet on which words are written 
with a stylus. In the second place, we must regard every child as an 
individual. At first thought it would hardly seem necessary, much less 
important) to lay stress on such an obvious fact. The necessity arises 
from the fact, to be emphasised later, that he is also social. The 
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child is both individual and social at the same time. Not only must it 
be recognised that there are these two aspects of the cnild's life, but 
it is of the first importance to recognise when we are treating him as 
one or the other. Again, it is only recently that this two -fold nature 
of human beings has been realised. The naive assumption is that each 
person has a separate life of his own, that he is a complete unit in 
himself. It was but natural, therefore, to think of him as self -contained, 
growing up within himself, getting his own education, living his own 
life. But when it comes to understanding and controlling his life and 
activity, it is very necessary to take into account that he is as truly 
and constantly social as he is individual. The third assumption we 
have to make, therefore, is that the child is also social, since his 
activity can be understood only as other human beings are taken into 
account. The cniId is born into an active society. From the very 
first, therefore, society, through the groups in which he lives, imposes 
on the child its customs and habits. At any point, then, a child must 
be thought of not only as being active and individual, but as social, 
if he is to be understood and directed. 
Individual analysis, according to a recent report (5) , is either 
'empirical' or 'scientific'. The former method, traditional and essent- 
ially subjective in character, depends chiefly upon information furnished 
by the school, by parents, and by the individual himself in arriving 
at an assessment of his aptitudes, interests, temperament and character. 
According to Moore (6), "this method of understanding the individual is 
based on the assumption that a human being is too complex, and his varying 
capacities and qualities too interrelated, for scientific analysis and 
isolation ever to be approximated. For that reason it does not pretend 
to make vocational guidance scientific; the adviser is an artist, not a 
scientist; the subject is dynamic and plastic, not moulded and plastic; 
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objective measures are indices and aids, not accurate evaluations of 
permanent entities; performance, whether they be on form -board tests, 
mechanical tests'or improvised minature jobs, give opportunities to study 
the subject's behaviour and method of approach, and do not necessarily 
label the person as good, average, or poor because of the 'time' or 
'number of movements' results; questionnaireE, rating scales, personality 
charts are of value in providing hints for the confidential interview, 
but are of no value when quantitatively treated." Earle (7) regards 
the 'subjective' method of individual analysis in a similar light, but 
he does not criticisethe 'objective' method to the same extent as Moore. 
According to Earle, "the interview, the temperament rating, the question- 
naire and the like, are alldevices which may contribute usefìilly to the 
final result, and so may form part of the complete psychological examinat- 
ion of the individual. But these devices express only the form and the 
content, the apparatus and the method, of the enquiry; the interpretation 
of the result still remains, and it will be apparent chat the keener the 
psychological analysis and the more numerous the aspects of the behaviour 
of the individual it rias embraced, the better is this interpretation 
likely to be." 
Before attempting to convince ourselves of the practicability of 
the 'subjective' method, let us consider for a moment the claims of 
the 'objective' or 'scientific' method of individual analysis. Advocates 
of this method are to be found in Thorndike and Lorge (8) . This 
method is predominantly atomistic it character, aiming at the analysis 
of the individual into a large number of constituent elements, e.g. 
intellectual characteristics, innate aptitudes, acquired abilities and 
attainments, temperament, innate and acquired emotional tendencies, 
physical characteristics, etc. Fontegne (9) is of the opinion that 
this is the only satisfactory method of individual analysis and he 
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points out that it the vocational guidance of the individual it is 
very necessary to determine with the greatest accuracy "his predominant 
form of attention, how he uses his memory, his reactior type, his manner 
of making judgments, nis capacities in the way of reasoning and imagination 
the force, amplitude and duration of movements, his fatigability, 
educability, etc." Having devised tests which measure the various 
individual differences, une psychologist is then able to construct a 
psychograph showing how each ability deviates from the normal, age, 
sex differences andeducational status being taken into account. A 
recent report (10) summarres the method thus: "The vocational counsellor ", 
who adopts this method of analysis, "does not profess to guide; he profess- 
es merely to orient the individual in an economic world with reference 
to the best utilisation of his ability. Such orientation involves 
vocational information, individual testing, placement and follow-up". 
Before the present scheme was actually devised, the writer was faced 
with the rather intricate problem of deciding whether he would adopt 
the 'scientific' or 'objective' method or the 'clinical' or 'subjective' 
method of individual analysis. Having used the latter method in the 
case of boys and girls wno attended the University Psychological Clinic 
for vocational guidance, iti was quite evident to him that such a method 
would be entirely impracticable in a scheme where large numbers of children 
were involved. He therefore decided that a transition from "the artist 
to the scientist" must be speedily effected, if vocational guidance was 
to be given to such a large group. The method. of individual analysis 
ultimately decided was neither strictly 'objective' nor strictly 'sub jectivl 
but rather a combination of both with, admittedly, a certain bias towards 
the 'objective'. 
The scheme of individual analysis, as used in this investigation, 
can be roughly subdivided into four sections:- 
(1) Home Report 
(2) Medical Examination 
(3) School Report 
(4) Psychological Examination 
Home Report 
It was found quite impossible to make visitations to the 
homes of the children involved in this scheme. This very importar 
aspect of individual analysis was therefore to some extent neglected and 
does not receive the same consideration as it does in the investigations 
described by Burt (11) and Earle (12) . We must, of course, remember 
that a special staff was responsible for examining the home conditions of 
the individuals tested in these investigations and that facilities for 
this specialised work were not granted to the administrators of this 
scheme. Information regarding the home circumstances of the individuals 
involved in this scheme was, of necessity, restricted and was obtained 
entirely fromthe Home Reports (see pages 71 - 76 : Appendix A) . 
Generally speaking, parents co- operated to the very fullest extent in 
completing this report and a great deal of valuable information was 
derived from tnis source. Table II shows the percentage returns of 




B J.C. D.K. 
Total 
Male Group 80.78 83.33 77.18 73.86 79.58 
Female Group 82.96 92.06 83.24 73.82 84.26 
Total Group 81.89 87.44 80.15 73.84 81.81 
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We can conveniently consider, at this point, some of the interesting 
facts derived from an analysis of the Home Reports submitted. Table III 







Clerical and Highly skilled.... 102 91 193 
Skilled 241 226 467 
Semi- skilled 243 229 472 
Unskilled 106 118 224 
Unemployed 41 58 99 
Deceased 27 22 49 
760 744 1504 
An analysis of the replied to the various questions asked in the 




Is your son amenable to discipline? 70.6% 29.4% 
Is he at all excitable? 15.8% 84.2% 
Is he cheerful? 87.3% 12.7% 
Is he shy or retiring? 27.0; 73.0% 
Is he industrious at home? 61.1% 38.9% 
Is he studious? 63.4%. 36.6% 
Is he dependable? 89.5% 10.5% 
Does he have any particular hobby? 68.7% 31.3°, 
Have you ever considered the aptitudes or occupational 
Yes Yo 
possibilities of your son? 62.8% 37.2% 
Is there any need for immediate employment? 80.4% 19.6% 
Would you allow your son to accept an apprenticeship 
away from home? 9.4% 90.6% 
rls Yes No 
Is your daughter amenable to discipline? 72.4% 27.6% 
Is she at all excitable? 29.4% 70.6% 
Is she cheerful? 83.2% 16.8% 
Is she shy or retiring? 31.0% 69.0% 
Is she industrious at home? 74.6% 26.4% 
Is she studious? 58.8% 41.2% 
Is she dependable? 88.4% 11.6% 
Does she have any particular hobby? 78.0% 22.0% 
Have you ever considered the aptitudes or occupational 
possibilities of your daughter? 63.7% 33.3% 
Is there any need for immediate employment? 82.0% 18.0% 
It is rather interesting to find, on comparison of these data that, 
cording to parents' estimates (a) girls are more amenable to discipline, 
) girls are more excitable, (c) boys are more cheerful, (d) girls are 
Ter and more retiring, (e) girls are more industrious at home, (f) 
ys are more studious, (g) boys are very slightly more dependable, and 
) girls have more hobbies. 
It is very amusing to look at the wide range of answers to the 
estion: How does (he or she) get on with the other members of the family? 
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The following are a few examples:- "Excellently", "Quite well", "O. K.", 
"Alright", "Quite nicely", "Fairly good", "On the very best of terms", 
"A. 1.", "Fine" , "Very agreeable" , "He doesnot get on so well" , "Yes", 
"Not great", etc., etc. 
It should also be observed that parents were asked to complete 
a temperament rating schedule which was incorporated in the Home Report. 
The data from these estimates has been used to find the degree of 
correlation between teachers' and parents' estimates of temperament. 
This will, however, be more fully discussed in Chapter 7. 
Medical Examination 
The medical examination, the second aspect of individual analysis, 
is fully explained in Chapter 6, so we shall delay its consideration 
until then. 
School Report 
The data required for the third aspect of individual analysis 
was provided by the School Report (see pages 66 - 70 Appendix A) . 
Table IV shows the percentage returns of School Reports. 
Table IV 
School 
T BJ.C. D.K. Total 
Male Group 100.0 100.0 100.0 64.62 
Female Group 100.0 100.0 100.0 60.13 
Total Group 100.0 100.0 100.0 62.44 
It will be seen from the above Table that no School Reports were 
furnished for the Tynecastle Group. 
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A temperament rating schedule was also included in the School 
Report. 
The main function of the School Report is to supply the vocational 
guidance psychologist with information regarding an individual's reaction 
to an environment which is quite distinct from his home and which most 
closely approximates to his future occupational environment. 
Ps.Ycholo.-,ica1 Examinati on 
As the greater part of this thesis is devoted to the discussion of 
this fourth aspect of individual analysis, we shall delay its considerat- 
ion until we come to those chapters which deal with it specifically. 
0CC UPATIONAL ANALYSIS 
We now come to discuss the second phase of a scheme of vocational 
guidance, viz. occupational analysis. Warren (13) defines occupational 
analysis as "a systematic study of all the facts about a specific 
industrial occupation which have a bearing on selecting or training 
workers, or improvin nethods of work. It'includes analysis of the 
work elements and description of duties, responsibilities, difficulties, 
working conditions, pay, opportunities for advancement, requisite personal 
qualities, education and experience, and critical scores in employment 
tests." Generally speaking, it involves, according to Tead (14) , "a 
scientific study and statement of all the facts about a job which reveal 
its contents and the modifying factors which surround it." Occupational 
analysis involves, on the one hand, according to Hackett (15) , "a determin- 
ation of the essential elements in the job", and on the other hand, "a 
determination of the qualifications a worker should have for its success - 
ful performance." It would seem from the above that there are two 
33 
important aspects in the scientific study of an occupation; first, the 
'occupational' aspect, which is a statement of the features of the work, 
and secondly, the ''human aspect, which is a description of the mental 
and physical requirements necessary for its successful performance. 
In the survey of the numerous occupationa ir: Edinburgh we concentrat- 
ed, mainly, on the human or personal aspect in occupational analysis. 
A questionnaire (see pages 98 - 100 : Appendix A) was devised and sent 
to employers and employees in the most important occupations in Edinburgh, 
who were asked to assess the minimum requirements of a successful worker 
in their particular sphere. Sixteen traits were listed, namely, linguist- 
ic intelligence, practical intelligence, mechanical aptitude, manual 
dexterity, attainments in English, attainments in arithmetic, colour 
vision, draughtsmanship, memory, imagination, powers of observation, 
speed of manual movemer_ -c, accuracy of manual movement, auditory acuity, 
visual acuity and physique. Each trait listed in the questionnaire was 
specifically defined so as to convey the same meaning to independent 
individuals. Both employers and workers were asked to examine each 
ability and quality contained in the schedule, and. to decide whether it 
was of negligible importance, whether it was barely significant, whether 
it was significant, whether it was important, or whether it was essential 
as a minimum requirement for a successful worker in the occupation in 
which they were concerned. They were also asked whether their occupation 
involved prolonged standing or sitting, frequent climbing, frequent use 
of speech, dry hands, muscular strain, nervous strain, a dusty atmosphere, 
a damp atmosphere, exposure, heat, cold, indoor work, out -door work, or 
scaffold work. In addition to the schedule of qualities and abilities, 
there wasincluded a temperament -rating schedule4in which a number of 
4Based on that described by Earle in "Methods of Choosing a Career ", 
p. 328. 
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traits were required to be rated on a five -point scale. Completed 
questionnaires were received for sixty -five different occupations; in co -cp 
eration with the Ministry of Labour officials, these were examined care- 
fully and 'standardised occupational psychographs' were constructed for the 
sixty -five occupations. These psychographs are shown in Appendix B2 
pages 1 - 131. 
Certainly these psychographs have their limitations, and critics may 
say that the various assessments have been based on a subjective analysis 
of the mental requiremen,s of the occupations in question. Such a critic- 
ism is undoubtedly warranted, but until such time as the occupations in 
this country have been usujected to a systematic objective analysis, 
the vocational gl idance psychologist must be content with the information 
derived from questionnaires of the nature described. 
VOCATIONAL GUIDANCE 
We now come to the consideration of the third and most important 
aspect of a vocational guidance scheme, ramely, a thorough understanding 
of the true relaLions,.ip of the facts of individual analysis and the 
facts of occupational analysis. Undeterred by the statement made by 
Macrae (16) that "the psychologist dreams of the day when, having construct- 
ed a silhouette representing the characteristics of the person examined, he 
will proceed to superimpose this human profile on a number of occupational 
profiles until he finds uiie with which it exactly coincides ", we have, in 
this scheme, attempted to base the vocational advice given to the 
juveniles on somewhat met,iculous comparisons made between the individual's 
psychograph (see pages 104 - 106 : Appendix A) on the one hand and the 
standardised occupational psychographs on the other hand. A high degree 
of correspondence between the two profiles gives us a clue to the nature 
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of the first choice of occupation. A second and third choice are, how - 
ever, also given in the event of the individual's inability to be placed 
in the work chosen first. These three choices of occupation are never 
divergent aspects of occupational life but tend, rather, to be character- 
ised by a certain degree of homogeneity. 
IIvT'riV ILYd 
So important is the function of the personal interview in a scheme 
of vocational guidance that we cannot conclude this chapter without some 
reference to it. According to Christiaens (17), "If the psychotechnician 
is observant and has a certain knowledge of people, and especially if he 
has been wise enough during his life to judge men from their actions 
rather than fromtheir words, he will easily detect the qualities and 
defects of the character of the people he is examining merely by following 
their mimicry and gestures during the test. He must also bear in mind 
this truth, recognised by ail, that from the point of view of work, 
materially, gesture is the test of thought." This perhaps represents 
rather an extreme view of the value of the interview and Myers (18) 
summarises very aptly the function of the interview as it is understood 
in this investigation. He says that " (1) the interview supplied certain 
information which, at present, can be adequately obtained in no other 
way; (2) it affords an idea of the personality of the candidate, his 
bearing, address and speech; (3) the interview must be carried outwith 
a clear notion of the factors to be observed; and (4) it recuires system- 
atic study of these factors, and better controlled conditions, to increase 
its serviceability in providing reliable estimates of temperament and 
character traits of the individual." 
Before the three -fold choice of occupation was made, each child was 
given a personal interview which lasted from five to ten minutes. The 
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duration of this interview is undoubtedly much shorter than one would 
like, but the conditions of the experiment made it imperative that such 
a time -limit should be imposed. The suggested choices of occupation 
were discussed in detail with the child and the order of choice finally 
determined, this order being influenced to some extent by the child's 
preference for one of the three occupations under survey. In addition, 
the writer was able to make a final assessment of the child's tempera- 
mental characteristics during the conversation. 
It snould be noted, at this point, that a perfect coincidence 
between an individual's psychograph and a particular occupational 
psychograph did not necessarily signify that such an individual was best 
fitted for that occupation. For although his mental qualities might 
correspond exactly with those required for the particular job, yet he 
might be prevented, either through physical disability or temperamental 
unsuitability, from following thatjob. 
The three -fold choice of occupation was then communicated to the 
parents on a specialform (see page 103 : Appendix A) which was, in turn, 
brought up to the Juvenile Employment Office where the officers endeavour- 
ed to place the child in accordance with the suggestions d the vocational 
guidance psychologist. 
On March 1st, 1938, 450 juveniles left school and received the vocat- 
ional information available for them; the remaining 1250 left towards 
the middle of July, 1938, and in the course of a few weeks the majority 
were advised on their occupational fitness. 
The 'follow -up' is the responsibility of the Ministry of Labour and we 
eagerly await the results of the first 'follow -up' which is due to take 
place in July, 1939. The success of such a scheme as this depends 
obviously on the number of pupils who make good in the jobs which they 
were advised to take. The experiment, therefore, cannot be judged 
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until it is known (a) how many pupils were actually placed in first - 
choice jobs, (b) how many in second -choice jobs, (c) how many in third - 
choice jobs, (d) how many were not placed at all, (e) how many have 
not been traced, and (f) what steps are being taken to discover (i) the 
success and (ii) the failures. 
It is hoped by this special 'follow -up' action, which it is thought 
should not take place before the lapse of at least one year, to get 
reliable information from are adequate sample of 'predicted' as against 
'non- predicted' cases. The 'follow -up' will be largely overtaken 
by the officials of the Ministry of Labour in their Industrial Supervision 
work, and by means cf special visits, as well as from calls that the 
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DESCRIPTION OF TESTS USED IN THE INVESTIGATION 
The main purpose of this chapter is to describe the tests which 
formed the battery of this experimental scheme of vocational guidance. 
It has to be noted in this connection that none of the tests had any 
preliminary try -out as constituents of a vocational guidance battery, 
owing to the fact that facilities for such a try -out would have been 
rather difficult to obtain. We can, however, regard this experimental 
investigation as a try -out of a scheme which will, in time, become a 
permanent feature of the educational system of the area. 
(1) The Kuhlmann- Anderson Group Test of Linguistic Intelligence 
This test is in booklet form, beginning with Test 26 (the first 
test for ages 13 -14 and the last test for age 10) and concluding with 
Test 35 (the last test for ages 13 -14) ; there are thus ten tests of the 
Kuhlmann series (1) included. This test has been extensively used 
in the Psychology Department, Edinburgh University, for the selection of 
printing apprentices during the past few years, and new norms for 
chiicren from 10 to 16 have been constructed. As part of the scheme, 
the test was administered simultaneously in all four schools in accordance 
with a pre -arranged time -table which had been drawn up in consultation 
with the respective Headmasters (see pages 88 - 92, Appendix A). Each 
teacher responsible for the administration and the correction of the 
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intelligence tests of a class was supplied with a very comprehensive 
booklet of revised + instructions (see pages 1 - 10, Appendix A) so as 
to ensure that a correct and uniform testing and scoring technique 
was employed in all the schools. The time limit allowed for this test 
was one school period of forty minutes. The class record form on which 
were recorded the various details of name, chronological age, mental age, 
intelligence quotient) and rating is shown on page 11, Appendix A. 
The procedure adopted in the scoring of the Kuhlmann- Anderson 
intelligence test is fully described in the booklet of instructions 
which appears in Appendix A. This procedure is rather long and complicated, 
since it involves finding the ten mental ages for the raw scores in the 
ten tests, finding the median mental age from those ten mental ages, and 
computing the intelligence quotient. Many teachers have stressed the 
impracticability of this method, chiefly because it is so time -consuming 
and that it therefore tends to be detrimental to the efficiency of a 
scheme of vocational guidance. There is, however, a more serious 
criticism of the original Kuhlmann- Anderson norms to be made, since they 
give intelligence quotients which are five points higher than they should 
be. his will be more fully discussed in a later chapter. 
Bearing in mind the limitations of the original scoring technique 
and the slight inaccuracy of the original norms, we have constructed new 
norms for Scottish children for chronological ages ranging from 10 years 
0 months to 15 years 11 months. Instead of having to find the ten mental 
ages for the ten raw scores and having to compute the median mental age 
from those ten mental ages, these raw scores have been summated thus giving 
a total raw score for the nest as a whole. These total raw scores have 
been standardised in the usual way and are easily convertible into 
intelligence quotients. 
`There were many "Americanisms" ir the original instructions and these 
have been omitted in the revised instructions. 
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(2) Individual Tests of Practical Intelligence. 
The battery of tests of practical intelligence consisted of the 
Oakley Formboard, the Kon' s Block Design Test, and the Cube Construction 
Test. Owing to the fact that no satisfactory group test of practical 
intelligence has yet been evolved, we were set the rather intricate problem 
of having to devise a means whereby a large number of children could be 
tested individually within as short a time as possible. It was ultimately 
decided that the Edinburgh Education Committee should make itself respons- 
ible for the construction of twenty sets of each test. Volunteer student 
testers were then recruitea from the First Ordinary Psychology Class, and 
they were specially instructed in the methods of testing to be adopted and, 
in addition to receiving practical instruction, they were each supplied 
with a set of mimeograpnec. instructions (see pages 12 - 18 ) Appendix A) . 
In order to secure an adequate supply of trained students for the various 
school periods, time- tables were drawn up showing the times at which they 
were expected to be present (see pages 84 - 87, Appendix A) . Within the 
time limit of one school period each student made himself /herself respons- 
ible for the testing of a pupil with all the tests of the battery. Half - 
classes were taken at a time, so that during any one period twenty students 
were testing twenty pupils; in an eight -period day we were thus able to 
test 160 pupils. The timing of the tests for such a large group was made 
possible by the use of a large clock with second hands. After a class 
had entered the room and the various details of name, age and class had 
been noted down by the students on the special forms provided for the 
purpose (see pages 19 - 21, Appendix A), the students were then told that 
they could start timing the tests on the pre -arranged signal from the 
supervisor, who clocked up each minute, as it passed, on the blackboard. 
In this way the students were able to time the tests very accurately in 
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minutes and seconds; thismethod did away with the necessity of providing 
them with stop -watches. 
The first test in trie scale is that devised by Oakley (2) and known 
as the Oakley Formboard Test. It is rather a complex formboard and is 
shown in diagrammatic form on page 14, Appendix A. The various sections 
are coloured and not infreugnetly the test reveals colour blindness if 
present. Before the test is begun the blocks, which are one inch thick 
and coloured on all sides, are placed on their edges at the top of the 
formboard in the order sl.uwn in the upper part of the diagram. The holes 
in the formboard are hgif an inch deep and their bases are coloured. There 
are six sections in the formboard, the first (white section) being used 
for practice. According to Oakley, each section has been so devised as 
to provide for observation", but the conditions of the experiment made it 
impossible for any of the students to make observations on the methods 
used by the subjects in tackling the various sections. The subject's 
performance in the test, irrespective of whether he attempted to plan 
ahead or whether he was slap -dash, was the most important aspect for our 
particular purpose. In an individual scheme of vocational guidance it 
should be however noted that this particular test affords the vocational 
psychologist an excellent opportunity of observing the methods used by the 
subjects in approaching practical problems. One can, for example, observe 
what consideration appears to be given to the problem before commencing; 
any re- arrangements of the blocks prior to commencing; the comparative 
speeds at commencing and finishing; the methods of dealing with the blocks 
which have been lifted but which have not been correctly inserted; the 
degree of certainty with which the blocks are inserted; and we can also 
observe whether the subject plans his work or whether his method of attack 
is slap -dash. This test) in common with other formboard tests, gives us 
valuable insight as to whether the subject is ag ressive or not. We can, 
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for example, observe whether the subject forces the blocks into position 
or whether he places them gently into position. Another aspect of the 
subject's mental make -up may be observed from his response to the instruct- 
ions given him. 'It will be noted that in this particular test the subject 
is asked to complete the sections in a particular order, viz. white, blue, 
black, red, green and yellow. In spite of these instructions quite a 
number of individuals, on the completion of the black section, go on to the 
yellow. We can, therefore, infer these individuals are contra -suggestible. 
As part of the performance scale used in this investigation, the 
Oakley ForLmboard Test was scored in the following way. Each subject was 
allowed a maximum of six minutes for the completion of the test from the 
blue sections to the green section. Subjects who completed the various 
sections within the specified time - limit of 360 secs were assessed in the 
following way: - 
(a) five points to those individuals who have successfully completed the 
blue sections within the time -limit. 
(b) fifteen points to those individuals who have successfully completed the 
blue sections and the black section within the time -limit. 
(c) thirty points to those individuals who have successfully completed the 
blue sections, the black section and the red section within the time- 
limit. 
(d) fifty_ points to those individuals who have successfully completed the 
blue sections, the black section, the red section and the green section 
within the time - limit of 360 secs. 
In order to take the time factor into consideration, the subject's 
performance in the test was assessed in terms of an efficiency score. This 
efficiency score expressed the ratio of the number of points scored to half 
the time taken. For example, if an individual successfully completed up to 
the green section in 300 seconds, his efficiency score would be:- 
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Efficiency Score = 50 x 100 = 33 
150 
__.. 
If an individual successfully completes the yellow section, as well as the 
others, he is awarded 20 points which are added to his efficiency score. 
For example, if he completes all the sections up to and including the green 
in 200 seconds and completes the yellow section within_the maximum time -limit 
of 360 seconds, his score in the test will be :- 
Efficiency Score . 50 x 100 = 50 
100 
Add to this efficiency score the 20 points for completing the yellow section, 
his score in the test is then 70. In calculating the efficiency scores 
of those individuals who only complete (a) the blue sections, (b) the blue 
sections and the black section, and (c) the blue sections, the black section 
and the red section, the denominator is always taken as 180, i.e. half the 
maximum time -limit of 360 seconds. 
The second test in the performance scale is that devised by Kohs (3). This 
Block Design Test makes use of sixteen inch cubes which have their sides 
painted in a certain way. Each cube has one red side, one blue, one white, 
and one yellow side; while one of the remaining sides is blue and yellow 
diagonally divided, the other being red and white diagonally divided. Various 
coloured designs, increasing in difficulty from the first to the tenth, can 
be made with these coloured cubes. The first five designs require only 
four cubes, the sixth and seventh designs require nine cubes, while the 
eighth, ninth and tenth designs require all sixteen cubes for thèir construct 
ion. Cards with the various designs painted upon them are placed in front 
of the subject ana these act as guides in the construction of the required 
design. The various designs used in this scale are snown on the next page. 
The metnod of administration is exactly the same as that used by Collin 
(1) 













and Dreyer (4) in their scale of performance tests. The timing for the 
various designs is, however, a little different, and Table I shows how 
the time factor differs in the two scales. The scoring of this test 
is the same as that used in the Collins and Dreyer Scale. 
Table i 
Design Total 
l 2 3 4 5 6 7 6 9 10 
Collins ana Dreyer Scale 12 12 2 2 2 3 3 3i 32 32 25i mins. 
Vocational Guidance Scale 1 1 1 12 12 2 2 3 3 3 19 mins. 
The third test in the performance scale is the Cube Construction 
test described by Gaw (5) and also by Collins and Dreyer. The test is 
in three parts. In the first part, the subject is asked to construct 
the middle section of a three -inch cube painted grey on the outside. 
This section, painted grey on the sides, is shown to the subject, and he 
isgiven the necessary nine one -inch cubes, suitably painted, with which 
to copy the model. In the second part of the test, the subject is 
asked to construct the top section of a three -inch cube painted on the 
outside. This section, as before, is shown to the subject and he is 
given the necessary nine one -inch cubes, suitably painted, with whichto 
copy the model. In the third section of the test, the model is a two - 
inch cube which is unpainted. The subject is given eight one -inch 
cubes, all painted grey on three adjacent surfaces, with which to copy 
the model. 
The method of administration is exactly the same as that used by 
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Collins and Dreyer, but again the timing of the test is a little 
different. In the scale used in the investigation, three and a half 
minutes are allowed for the first and for the second parts of the test, 
and five minutes are allowed for the third part. So that instead of 
re(uiring a maximum of lb minutes, as in the Collins and Dreyer scale, 
this test requires a maximum of 12 minutes. The scoring of the test 
is the same as that used in the original form of the Collins and Dreyer 
scale, viz. five points for the first part of the test, nine points for 
the second part, and sixteen points for the third part. 
The performance scale, as used in this investigation, requires a 
maximum time -limit of thirty -seven minutes, as shown in Table II. 
Table II 
Test Time 
Oakley Formboard Test 
Koh's Block Design Test 






Forms, in the form of intelligence quotients, have been prepared 
for this battery of tests for chronological ages ranging from 13 years 
0 months to 14 years 11 months, for both boys and girls (see pages 
Appendix A). The total raw scores, which have been standardised, are 
obtained by adding together the efficiency score obtained in the Oakley 
Formboard Test, twice the score obtained in the Koh's Block Design Test) 
and the score obtained in the Cube Construction Test. The individual 
tests of the battery are, therefore, not separately standardised. 
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(3) Grou Test of Manual Dexterity. 
While one half of a class was being tested with the practical intell- 
igence tests, the other half was being tested with the manual dexterity 
tests. On the termination of the school period (40. mins.) the half 
classes were switched over, and in this way a whole class could be tested 
for practical intelligence and manual dexterity in eighty minutes. The 
tests composing the manual dexterity battery were the assembling of nuts 
and bolts test, the dissembling of nuts and bolts test) and the pegboard 
test. 
As in the case of the test material for the individual tests of 
practical intelligence, there were twenty sets of material, each pupil being 
supplied with one set of nuts and bolts (10 of each in a box), one pegboard, 
and a box of pegs (100 pegs in a box) . This test was administered by two 
members of the school staff who had been specially instructed in the testing 
technique (see pages 44 - 48, Appendix A). 
The method employed in the actual testing may be of some interest. 
The dissembling and assembling tests, administered in group form, were 
given alternately, so that the one logically followed on the other. Three 
trials (1 min. each) were given for each test, the order being D, A, D, A, 
DI A, DI A, and the median score obtained in each test was taken and entered 
on the class record -form drawn up for the purpose (see page 49, Appendix A). 
The pegboard test was also given three times, the median score being taken, 
i.e. number of pegs inserted in the pegboard in two minutes. Summing the 
three median scores, we arrived at a raw score for manual dexterity, which 
was converted into a standardised score, which in turn was rated on a 15- 
point scale. The norms for the manual dexterity test are shown on pages 
120 - 121 of Appendix A. 
One teacher made himself responsible for the actual timing of the tests 
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and the entering up of the information on the class record forms, while his 
colleague went round the pupils assessing their output in the various ̀. tests 
within the prescribed time- limits. In the dissembling test, a pupil scored 
3 points for every 'comp) uely dissembled unit (nut, washer, and bolt), 
2 points for a bolt which had had the nut removed from it, but on which 
the washer still remained, and 1 point for a bolt on which the washer still 
remained, but which had had the nut unscrewed past the half -way mark on the 
bolt threading. With ten units, the highest possible score was 30 points. 
In the assembling test, a pupil scored 3 points for every completely 
assembled unit; 2 points for a bolt on which the washer and nut had been 
placed, but the nut was only half -way up the bolt threading, and 1 point 
for a bolt on which the washer but not the nut had been placed. Again 
the highest possible score was 30 points. In the pegboard test one point 
was allowed for every peg inserted in the board. The highest possible 
raw score for the group manual dexterity test was 160 points. 
(4) Cox's Group Test or Mechanical Aptitude 
This test was admini.,s,J red and scored by the teaching staff in the 
various schools who had previously received practical instruction in the 
testing technique (see pages 22 - 31, Appendix A) . Cox's (6) tests of 
mechanical aptitude are of the pencil and paper type and must be clearly 
differentiated from the mechanical assembling tests as used by Stenquist(7): 
The test, as used in this investigation, consisted of two sub -tests, Test I 
and Test II. Each, test consisted of five wooden models which were used 
by the teachers for demonstration purposes and were never actually handled 
by the pupils. Each pupil was supplied with two booklets of mechanical 
diagrams, one for Test I and the other for Test II, as well as an answer 
form (see pages 32 - 42, Appendix A). The procedure adopted in the 
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administration of this test is shown in Appendix A. 
Four sets of the models required for this group test were purchased 
by the Education Commitcee, and in this way four classes could be tested 
simultaneously for mechaniec-1 aptitude. The test had previously been 
used in an investigation (8) carried out in the Edinburgh Schools concern- 
ing the measurement of the 'm' factor before the age of 12, and with the 
additional information obtained from the results in this scheme, standard- 
ised scores have been constructed for chronological ages ranging from 
10 years 0 months to 15 years 11 months, in the case of boys, and from 
12 years 6 months to 15 years 5 months, in the case of girls. A time - 
limit of forty minutes was allowed for this test, and in a school which 
had twenty classes involved in the scheme (approximately 800 pupils) , five 
periods (3 hours 20 minuses) were required, in which to test that number. 
The norms for this test are shown on pages 111 -119, Appendix A. 
(5) Attainment Tests in EnKiish and Arithmetic. 
The inclusion of Burt's Northumberland English and Arithmetic tests (9) 
had been originally planned, butnowing to the considerable expense which 
would have been entailed by the purchase of sufficient booklets to cover 
the number of pupils involved in the scheme, it was found necessary to 
devise a special attainment test in English and another in Arithmetic. 
These tests were ultimately constructed and are known as the George Combe 
Standardised Tests (copies are to be found at the back of the thesis) , both 
tests being in booklet form and each containing seven tests. They have 
been standardised for chronological ages of 13 years 0 months to 14 years 
11 months, and have the additional advantage over the Northumberland Tests 
of being much more easily scored and taking only 35 minutes to administer. 
The teachers in the various schools were responsible for giving the tests, 
each teacher being supplied with . ' .:; . ' ons for administration and scoring. 
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The norms for this test are shown on pages 123 , Appendix A, while the 
directions for the administration and scoring of the test are shown on 
pages 50 - 59 of Appendix A. 
(6) -Test of Colour Blindness 
The Ishihara (10) test of colour blindness was also included in this 
battery of tests, but was confined to boys. The test was included because 
in Edinburgh there are many occupations for which normal colour vision 
is essential. As this scheme was conducted during the months when 
artificial lighting is extensively used in the schools, an electric torch 
fitted with a daylight bulb was used to illustrate the various figures 
in the test. Four boys were tested at a time and were told to write 
down, on aspecial form devised for the purpose (see page 64, Appendix A), 
what they saw on the various pages. It was found that forty boys could 
quite easily be tested in the period of forty minutes. A five -point 
rating was used to classify the boys for colour vision: rating A for those 
who read the figures correctly and without hesitation, rating B for those 
who read the figures for the most part correctly and without hesitation, 
rating C for those who read the figures with much hesitation and with 
frequent errors, but whose colour defect did not amount to anomalous 
trichromatism, rating D for those who had anomalous red -green vision, 
and rating E for those who were totally red -green colour blind. The 
colour vision ratings of a class were noted on the form shown on page 65, 
Appendix A. 
(7) 'Choice of Occupation' Questionnaire. 
A 'choice of occupation' questionnaire (see pages 79 - 83, Appendix A) 
to the class at the same time as the colour blindness test. This 
questionnaire is a four -page booklet. The first page contains three 
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questions, namely: (1) State the profession, trade, or occupation which 
you intend to follow, and give roughly your age when you made this 
decision. (2) State, as carefully as possible, the reasons why you have 
made this particular choice, and show what persons or what reasons have 
influenced you most. (3) If you have not yet decided what you intend to 
bey state what occupation you would like to adopt and give the reasons 
why. 
The second and third pages contain a list of some 300 occupations, and 
the pupils are asked to put an X opposite any of the occupations at 
which they would like to work, while the fourth page contains a list 
of eighteen reasons for the choice of an occupation. The pupils are 
asked on this page to put a "1" opposite the reason which has been 
strongest in determining their choice of occupation, a "2" opposite 
the second most powerful reason or influence, and so on. In the case 
of the girls, this questionnaire was completed under the supervision 
of the class- teacher. 
In addition to the above battery of tests, special home, school, 
and medical reports were used (see pages 66 - 78, Appendix A). A novel 
feature of the home and school reports was the inclusion, in each, of a 
temperament- rating schedule similar to that used by Earle (11) in the 
second. London experiment of the N.I.I.P. Standardised definitions 
of the various traits used in the schedule were supplied in each home 
report and to each teacher responsible for the filling in of the school 
reports of a class. 
The standardised scores obtained in the various tests were entered up 
on an individual psychograph (see pages 104 - 106, Appendix A) for each 
pupil, together with other relevant information from the home, school and 
medical reports, while the occupational suggestions arrived at, as a result 
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of their being psychologically tested, were communicated to the parents 
on the form shown on page 103 of Appendix A. 
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Chapter 4 
STATISTICAL TREATMENT OF DATA 
(1) Analysis of single distributions 
In accordance with the usual statistical practice, frequency 
distributions of tests scores, both raw and standardised, have been 
classified according to the nature of their moments and other descriptive 
parameters. The great variability in the results of scientific 
observations makes single measurements very unreliable, so that some 
method must be adopted to give those measurements the required degree 
of statistical reliability and exactness. In statistics, we have a 
method by which a large number of individual measurements can be grouped 
together into a single representative measurement. This method gives 
us a value which represents the centre about which the individual 
measurements are distributed, and this value has thus been called 
"the measure of central tendency". The measures of central tendency 
used in this investigation are two in number, viz. the mean and the 
median. 
The mean is obtained by adding together the individual 
measurements and then dividing this sum by the total number of cases. 
56 
Mean = (1) 
P 
where EM . the sum of the individual measurements 
N = the total number of cases 
The mean is one of the most frequently used measures of central tendency, 
and it has the advantage of giving each individual measurement in a 
distribution its required weight. Though it is the most frequently 
used measure of central tendency, it is not always the most representative 
measure, since the presence of a few very large individual measurements 
at either end of the distribution will alter the value of the mean quite 
appreciably. The mean is, therefore, used to the best advantage as a 
measure of central tendency when one has to deal with large distributions in 
which isolated individual measurements do not receive excessive weight. 
The median i /obtained by arranging, in ascending or descending order 
of magnitude, the individual measurements and then selecting the partic- 
ular value on either side of which 50iß of the total number of measure- 
ments lie. When there is an even number of total cases, the median is to 
be found midway between the two middle measures, when the series is 
arranged in ascending or descending order of magnitude. When, however, 
the median of a very large distribution is required, the above method 
is not very practical and the following formula is used instead:- 
2 = 




L t N/ 2 f 
fm 
X C (2) 
the median or middle quartile 
the total frequency 
the lower limit of the class -interval in which the 
median lies 
the range of that class -interval 
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fm = the frequency in this interval 
fl = the frequency below it 
The median, since it is based on position in a distribution rather than 
on the magnitude of the individual measurements which compose the distrib- 
ution, is a much more representative measure of central terdency for 
small distributions. In large distributions, however, the mean and 
median approximate very closely to one another and in the normal frequency 
distribution they are identical in value. 
Having obtained measures of central tendency which are representative 
of the distribution in so far as the individual measurements approach 
them, we have now to consider the measures of dispersion or spread. 
In a frequency distribution we may find that the individual measurements 
are widely scattered about the measure of central tendency and, on the 
other hand, they may be narrowly scattered. In order to determine the 
degree of dispersion of the individual measurements, three statistical 
measures of dispersion have been used in this investigation, they are 
the standard deviation, probable error and semi -interquartile range. 
The standard deviation is the measure of dispersion which is most 
frequently used in statistical practice of a psychological nature. The 
standard deviation (6) is defined to be the square root of the mean of 
the squared deviations from the mean, and it is computed from the follow - 
ing formula:- 
where 0 = the standard deviation 
C = the class -interval 
zaxt = the sum of the squared deviations from the mean 
zax = the sum of the deviations from the mean, the positive 
and negative sign. s being taken into account 
N = total frequency 
the .probable error, as a measure of dispersion, is of the utmost 
importance and is of considerable statistical significance because 50i: 
of all the individual measurements in a frequency distribution lie iithin 
the range represented by measuring off one P.E. on either side of the 
measure of central tendency. The probable error, as we shall see later, 
is also used in calculating significance ratios. The P.E. is obtained 
from the following equation:- 
P.L. _ .6745 (4) 
58 
The third of the measures of dispersion used in this investigation 
is the semi -int erquarti le range. In the normal curve of frequency the 
median ordinate halves the distribution, halving again the two parts of 
the distribution we obtain values which are called the "quartile measures". 
The lower quartile (Q1) is the middle variate of the lower half of the 
distribution and the upper quartile (w3) is the middle variate of the 
upper half. The upper and lower quartiles are calculated from formula 
(2) , but instead of the factor N /2, ,T /4 is substituted when computing 
the lower quartile and 3N/4 when computing the upper quartile. In the 
normal frequency distribution, therefore, the quartiles and mediaridivide 
the distribution into four groups of equal frequency and the measure of 
dispersion derived from those quartiles measures is known as the "semi - 
interquartile range. This is calculated from the following formula:- 
_ Q3 41 (5) 
2 
where Q = the semi- interquartile range 
Q3 = the upper quartile 
z1 = the lower quartile 
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In the normal carve of frequency, the semi- irterquartile range includes 
25;0 of the individual measurements in either direction from the measure 
of central tendency. 
The measures of central tendency and measure of dispersion canbe 
represented graphically for the normal frequency curves =:.s follov s:- 
Q Q 




It will be noted that in Fig. 1 the range of dispersion represented 
the standard deviation (± 6') isthe largest and that if a range 
bounded by + -36-and -3a-be taken then more than 99 of the individual 
measurements lie within this range. The range represented by the 
probable error is the smallest, since only 5N of the total number of 
individual measurements lie within the range bounded by '1 P.E. and 
P.E. 
';e now come to corsider the question of the reliability of the 
measures of central tendency. It has been shown that measures of 
dispersion for a distribution give us an indication of the extent to 
which indivisual measurements deviate from the measure of central 
tendency. Measurements of reliability, on the other hand, give us an 
indication of the degree to Which the measure of central tendency 
itself is liable to alter if an absolutely new sample of measurements 
is taken. A measure of reliability, therefore, gives us a prediction 
of the degree of variability of a n z giber of averages of successive 
distributions , distributions which have been obtained under similar 
conditions. Should the series of averages differ appreciably, then 
the reliability of the given average would be low, and vice -versa. 
measure of reliability can be computed if we are in possession of the 
following data:- (ú) the standard deviation of the individual measure- 
ments and (b) the total frequency from which the measure of central 
tendency was calculated. Three measures of reliability have been 
used in this investigation, they are the standard error of the mean, 
the probable error of the mean a-r:d the probable error of the median. 





where 6,. _ the standard error of the mean 
ó' = the standard deviation of the distribution 
N = the total frequency 
The formula for the second measure of reliability, viz. the probable 
error of the mean, is as follows:- 
P.E. = P.E.' 
where P.E.m = the probable error of the mean 
P.E.' = the probable error of the distribution 
(7) 
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i` = the total number of cases in the sample 
The probable error of the median is given by the following formula : - 
P.E.T - 5 P.E.' 
4/7 
Where P.E.m = the probable error of the median 
P.E.' = the probable error of the distribution 
N = the total number of cases in the sample 
( a) 
It will be noticed from the above that the reliability of any measures 
of central tendency increases, not in proportion to the number of cases, 
but to the square root of the number of cases. 
It is frequently necessary to determine whether the observed 
difference between two measures of central tendency of different 
frequency distributions is statistically significant or merely due to 
some chance factor. 2nis problem reduces itself to one of finding 
either the standard error or the probable error of the difference between 
two measures of central tendency. Suppose we wish to find the standard 
error of the difference between two means. Let 611 be the standard 
error of the mean of one of the frequency distributions and let Ç be 
the standard error of the other. Let ôd be the standard error of the 
difference. Then we have:- 
= I(i,) .*. ( (5;1 )z (9) 
If we denote the means of the frequency distributions by MI and mi , then 
the observed difference between the two means'is given by:- 
D - m - mx (10) 
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In order to determine the degree of significance of the difference 
between the tWo means, the following formula is used:- 
D = or > 3 (11) 
ód 
For statistical purposes it has been agreed that, in order to be 
significant, the difference between two means must exceed the standard 
error by a large enough ratio to ensure that the chances are approximate- 
ly 100 in a 100 that the direction of the difference will be confirmed. 
So that unless the ratio of the observed difference between the means 
to the standard error of the difference is equal to or greater than 3, 
it is not usual to rely on the difference as being significant. A 
similar procedure can be adopted if the probable error of the difference 
of two means isrequired. The formula which is used is as follows:- 
P.E.d _ (P.E.m )Z - (P.E.mZ)L 
where P.E.d = the probable error of the difference 
P.E.mi = the probable error of the mean (ni) 
P .E.m 
s 
= the probable error of the mean (m) 
(12) 
Using formula (10), we can now determine the degree of significance of 
the difference between the two means by the following formula : - 
D or > 4 (13) 
P.E.d 
It is to be noted that when we apply formulae (9) and (12) the two 
frequency distributions must be uncorrelated. When the two distrib- 
utions are correlated the following formulae are used:- 






P.E.d = (P.L .m)L * (P.Er.1 ) - 2 r P.E. P.E._m ...(15) 
z, 1 i 
where r is the coefficient of correlation between the two distributions. 
In recent times great importance has been attached to the 
moments about the mean of a distribution, when the mean is taken as origin. 
The equations which express the values of these moments about the mean 
are as follows:- 
: O (15) 
isa.2 = m= - mi - .o8 (17) 
iu = 
. 
al - 3mrm2 +- 21112' (13) 
1 
Z r, 
Al. r : m - 1:-r.m +- .n m - m (19) 
It is to be noted that the factor .03 appears in equation (17) . This 
value is known as "Shepherd's correction ", and it isinserted in this 
equation for the following reason. When a continuous distribution is 
grouped into class intervals, the moments derived from such a classified 
distribution require adjustment as a result of this grouping, so "Shepherd's 
correction" is inserted to give the necessary adjustment. The standard 
deviation can be obtained from equation (17) , since/ Z gives the variance 
of a distribution, thus:- 
Measures of,sïmmetr: or Skewness. 
The question of skewness or asymmetry has now to be discussed. 
Frequency distributions besides requiring measures of central tendency, 
measures of dispersion and measures of reliability, also require measures 
of skewness, if the true significance of the distribution is to be 
(20) 
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fully relaised. When one comes to examine distributionsof mental 
ages, distributions of scores in the mechanical aptitude test, etc., we 
realise that measures of skewness are of inestimable value it determining 
for us the degree of difficulty of a test and assisting us towards a 
better and more valid explanation of its presence in the distribution. 
Many measures of skewness have been devised, but the one which has the 
greatest statistical utility is that devised by Pearson (1) , viz. 'Pearson% 
(31'. This'absolute measure of skewness is derived from the third moment 






If a, < 0, then a distribution has negative skewness, and if/3,7 0, 
the distribution has positive Skewness, the value of(3, for the normal 
curve of frequency is, of course, zero. If it is found that skewness 
is present in a distribution: of scores for a large sample of the populat- 
ion, this is a phenomenon of psychological importance. For, if the 
"long tail" of the distribution lies towards the large values of the 
variate, the distribution is positively skew, and this would indicate 
that the test is too difficult for the individuals of the age -group being 
tested; if, on the otnei- hand, the "long tail" of the distribution lies 
towards the small values of the variate, the distribution is negatively 
skew, and this would indicate that the test is too easy for the age - 
group being tested. Skewness can, of course, be induced owing to the 
fact that small samples of the population have been tested, but this :type 
of skewness can be obviated by testing as large samples as possible. 
Another measure of skewness which has been used in the statistical 
treatment of data is given by the following formula : - 




In order to determine whether this measure of skewness is significant, 
it is necessary to fina its probable error and apply the test described 
on page 
given _by:- 
The probable error of thismeasure of skewness is 
.6745 (23) 
The initial stages of an analysis of a frequency distribution 
almost always involve ne computation of moments. The scheme of 
computation is simplest for discrete variates at equidistant intervals, 
and it is customary to L;reak up a continuous distribution into classes 
of usually some twelve or fifteen intervals. The procedure adopted 
in the statistical analysis of the frecuency distributions obtained 





Frequency a o f at f a3 f 
220 - 229 4 587 6 24 144 864 
210 - 219 7 583 5 35 175 _875 
200 - 209 7 576 4 28 112 448 
190 - 199 34 559 3 102 306 913 
180 - 189 68 535 2 136 272 544 
170 - 179 73 467 1 73 73 73 
160 - 169 130 394 0 0 0 0 
150- 159 110 264 -1 -110 110 -110 
140 - 149 87 154 -2 -174 373 -696 
130 - 139 50 67 -3 -150 450 -1350 
120 - 129 13 
' 17 -4 -52 208 -832 
110 - 119 3 4 -5 -15 75 -375 
100 - 109 1 1 -6 -6 36 -216 
587 -109 2309 143' 
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Having obtained mi , ml, and ml, the moments of the frequency 
distribution, we can now compute the required parameters. 
(a) Mean 
(b) Median 
Relative frequency x = -589 = -.1857 X 10 = 1.857 
(10 is the class -interval) 
Mean = 164.500 - 1.857 = 162.643 
Using formula (2), we have:- 
4- y93.130 
264 
159.5 X 10 
Median = 161.769. 
(c) Upper Quartile 
169.5 r 
440.25 - 394 X 10 
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Upper guarii 1e = 175.836 
(d) Lower quartile 
139.5 ,. 87 
146.75 - 67 X 10 
Lower quartile = 148.669 
(e) Semi- interquartile range: Using formula (5) we have:- 
S. I. R. = 175.836 - 148.669 
2 
. 13.584. 
(f) Standard deviation: Using formula (3) we have:- 
S.D. a 
2309 (,186) - .083 
587 
. 3.826 
S.D. . 1.9544 x 10 (class-interval) 
= 19.544 
(g) Probable error (mean): Using formula (7) we have:- 
P.E. 6745 x 19.544 
(m) ' 587 
_ ±.544 
(h) Probable error (median) : Using formula (8) we have:- 
P.E. 5 x .6745 x 19.544 () = 4 587 
= ±.680 
(i) Measure of skewness ( 1): Using formulae (18) we have: - 
(21) 





j2) Computation of correlation coefficients 
Besides having to compute measures of central tendency, 
measures of dispersion, measures of reliability, etc. for frequency 
distributions, it is often very essential to determine the extent to 
which two frequency distributions are related. In order to ascertain 
this relationship it is necessary to make ourselves familiar with the 
statisticÜ.l concept of 'correlation'. A 'correlation coefficient' 
may be defined as a measure of the relationship which exists between 
two sets of variates. In order to express this relationship in terms 
of a single value, it is necessary to emploj either Pearson's product - 
moment coefficient of correlation ('r') or the rank difference coefficient 
of correlation (,o') devised by Spearman_. The Pearsonian coefficient 
of correlation is used when c . fferences in the absolute magnitude of 
individual measurements are compared and when the total frequency 
of the two distributions being compared is fairly large. On the other 
hand, the Spearman rank difference is used when the total frequency is 
relatively small and when the differences in rank between the paired 
: measurements are the all- important factors. 
The Pearsonian coefficients of correlation, have been computed in 
this investigation by the method devised by Dr. A. C. Aitken of the 
Mathematical Department of Edinburgh University. The method consists 
in computing the mean value of the product l /1`7- Exy, according to the 
contributions made to it by the rows and columns of a correlation 
matrix. Thus in the ith row for y = yi constant for the row, we 
compute ylf. x. , i.e. multiply each cell element by the corresponding 
MATRIX USED IN THE CALCULATION OF THE PEARSONIAN COEFFICIENT 
OF CORRELATION (AITKEN'S METHOD) 
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value of x in the row headed fx, then by adding these values we obtain 
the entries which are to be found in the column Ex. Interchanging 
the role of x and y we obtain by a similar procedure 2:fi yi . 
The special advantage of this method is that three separate checks are 
available and it can also be extended for the computation of correlation 
ratios. The method is shown in Matrix I. The three checks are as 
follows:- 
(a) the sum fj xj for all the rouas gives Es which must be identical 
with fx. ( *) 
(b) the sum fi yi for all the columns g ives Ey which must be identical 
with fy. (AIE) 
(c) the values obtained by summation of the entries ir the column and row 
headed ÿ rx and x ly must be identical. ( Q ) 
(3) Standardisation of Tests 
The rigid standardisation of the tests contained ir a battery 
isof paramount importance to the vocational psychologist. He cannot, 
for example, compare the psychographic profiles of the individuals he has 
tested with the occupational psychogra.ohs of the jobs he has analysed, 
unless he has ascertained that the raw scores obtained by such individuals 
have been properly- adjusted in respect of age differences, skewness which 
may be present in the frequency distributions of those rain scores, etc. 
The writer therefore, made himself fully aware of the significance 
of'standardisation and has made himself responsible for the standardisation 
of all the tests in the present battery with the exception of the Kuhlmann 
Anderson Test which is still in the process of re- standardisation. 
The method of standardisation is that devised by Thomson (2) , who 
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defines sta.rdardisation thus: "By stardardisatior is meant the finding 
of a line of norms for a test, and a method of calculating some for a 
of generally understood score, such as, especially, a mental age and an 
intelligence quotient". Briefly the method involves the following 
statistical procedure. 
(i) Tabulate raw scores against age, generally in ore month intervals. 
(ii) Find median scores for each monthly interval and assume that 
these medians are the same as the mean scores, which they would be, 
if the distribution was normal. 
(iii) Find the best - fitting straight line for these medians by the method 
of least squares. 




Chronological xge (in completed months) 
153 159 160 161 162 163 164 165 166 167 138 ----stc.--- 
190 - 34 













150 - 159 28 32 33 46 51 60 69 
140 - 149 28 32 32 44 51 57 68 
130 - 139 17 28 32 31 43 49 55 66 

























90 - 99 10 17 8 21 22 21 33 35 43 52 
80 - 89 8 17 6 19 20 18 27 32 31 44 

























40 - 49 2 2 - 4 4 2 4 5 2 3 
- 39 1 - - 2 3 1 1 2 2 2 
50% -ile 92.0 83. 394 .574.583.582.082.877.489.075.4 etc. 
72 
(iv) Plot the medians in a list - first agairst last, second against 
second last,' etc. , ignoring odd are, if there is such. (an - a1, 
an -1 -a2, etc.) 
(v) Find the algebraic difference = (b) . 
(vi) Multiply this by the number of steps of difference = (c) 
(vii) Find c. 
(viii) Divide c by n(n 6- 11 . (n = number of monthly intervals) 
(ix) Answer is age allowance 
5Orw -ile a 
per age unit (monthly interval). 
+ 
115.6 - 92.0 = 23.6 x 23 e 542.8 
134.5 - 83.3 = 51.2 x 21 = 1075.2 
129.5 - 94.5 = 35.0 x 19 = 665.0 
104.5 - 74.5 = 30.0 x 17 = 510.0 
104.5 - 83.5 = 21.0 x 15 - 315.0 
122.3 - 82.0 = 40.8 x 13 = 530.4 
104.5 - 82.8 = 21.7 x 11 = 238.7 
107.0 - 77.4 = 29.6 x 9 = 246.4 
97.3 - 89.0 = 8.8 x 7 = 61.6 
85.5 - 75.4 = 10.1 x 5 _ 50.5 
37.0 - 86.4 = .6 x 3 = 1.8 
87.7 - 95.0 = -7.3 x 1 = 7.3 
1280.9 1015.8 4237.4 7.3 
c = 4237.4 - 7.3 = 4230.1 
nCn - 1) 24(24.2' - 1) 2300 
6 - 6 
Age allowance /monthly interval = 4230.1 
2300 
1.34 
Add 1.84 to for each month and these scores represent 
standard score of 100. (Take to nearest whole number) 
As we cannot tell which median is on the straight line obtained by the 
above method of least squares, it is necessary to obtain the equation 
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of the line. The e quati or_ of the line is given by S = ma - b. 
where S - standardised score 
m . age allowance (as found above) 
a = age in monthly intervals 
b - m x median age - average of the median scores 
Now let the median chronological age = 166.43 months. 
The average of the median scores - 95.70 
Then S = 1.84a - (1.84 'x 166.43 - 95.70) 
S = 1.84a - 210.50 (24) 
For a - 156 S = 1.34 x 156 - 210.50 - 76.50 
Since it is the median scores (50 -iles) we have calculated, S 100,so 
that a raw score of 75.50 for a chronological age of 156 months is 
equivalent to a standardised score of 100. If the test is being standard- 
ised for an age range of 156 to 179 months, then the different a's 
are substituted in equation (24) above. 
A similar method is adopted for the 98% -iles, 8401 -iles, 16w -iles, 
and 2;1 -iles, thus giving standardised scores of 130, 115, 85, and 70 
respectively, if 6-is assumed to be 15. 
Thomson advocates the use of the 95 % -iles and the 55. -iles in finding 
+26" and -26'1 this does not however ensure that the necessary 96% of each 
monthly raw score distribution lies between the limits of +- 26"and -26-," 
hence the use of the 98% -iles and 2% -iles above. 
74 
REFERENCES 
(1) Pearson K. "Skew Variation in Homogeneous Material". Phil. Trans. 
Roy. Soc., A, 186, 1895, 343. 
(2) Thomson, G.H.: "The Standardisation of Group Tests and the Scatter óf 
Intelligence Quotients". B. J. E. P. Vol. 1932, 
pp 125 - 138. 
BIBLIOGRAPHY 
Aitken A. C. "Lectures to Advanced Class of Statistics ". 1935 - 36. 
Dawson, S. : "An Introduction to the Computation of Statistics". 193Z 
Garret, H. E. : "Statistics in Psychology and Education." 1930. 
Thomson, G. H. : "Lectures to Advanced Experimental Education Class." 
1935 - 36. 
75 
Chapter 5 
GROUPS USED IN THE EXPERIMENT 
The purpose of this chapter is to give certain information 
regarding the constitution of the groups which were used in this 
experiment. According to Kelley (1) , there are two essential group 
characteristics which must always be borne in mind in work of a 
psychological nature if the studies of such a group are to be statistically 
valid and if the criteria of homogeneity are to be satisfied. The 
following are his requirements: - 
(a) "The population (or group) should be large", in other words the 
sampling error must be reduced to as small proportions as is possible. 
It was originally intended to test all the school 'leavers' in the 
Edinburgh Educational Area for the year 1937-38, but owing to the fact 
that the administration of such a scheme would have involved considerable 
time and energy on the part of those intimately connected with it, if 
every child leaving school was to be tested, it was ultimately decided 
to select four of the largest Intermediate Schools in the area, and, in 
so doing, cover some 2000 pupils (approximately one third of the school 
'leavers'). Table I shows the number of pupils who leave all the 






Type of School 
Inter. 
1936 -37 436 3964 2063 137 6600 
1935 -36 713 3634 2194 172 6713 
1934 -35 1020 3684 2056 139 6899 
1933 -34 1088 3100 1866 147 6201 
1932 -33 1177 1640 1619 98 4534 
1931 -32 1288 1561 1437 121 4273 
1930 -31 1629 1727 1762 148 5266 
1929 -30 1830 1688 1756 197 5471 
1928 -29 2647 1774 1670 123 6214 
In this way, therefore, complexities of administration tended rather 
to reduce the total number in the group and so increase the sampling 
error. 
The schools which were selected for the investigation were: - 
(i) Tynecastle School 
(ii) Bellevue School 
(iii) James Clark School 
(iv) David Kilpatrick School 
These schools prepare their pupils for the Day School Lower and Day 
School Higher Certificates, but the great majority of the pupils leave 
on attaining the minimum statutory school leaving age of fourteen years, 
and do not remain to complete the three years' Intermediate course. 
Table II shows how the pupils are distributed in the various school 
groups. It will be noted that Tynecastle School contributes 37.6% to 
the total group, Bellevue School 26.4 %, James Clark School 21.9 %, and 
David Kilpatrick School 14.1%. Some 1838 pupils (955 boys and 883 girls) 
were tester' with at least one test, absenteeism, however, reduced the 
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number tested with the complete battery to 1674 pupils (896 boys and 
778 girls). Despite this, the number in the group is fairly repres- 
entative of the juvenile population who terminate their scholastic 
careers on attaining the age of fourteen. As far as possible, therefore, 
we believe that Kelley'S first requirement has been satisfied. 
TABLE II 
School 
Male Group Female Group Total Group 
No. % No. % No. % 
Tynecastle 338 35.39 352 39.86 690 37.53 
Bellevue 258 27.02 227 25.70 485 26.38 
James Clark 206 21.57 197 22.32 403 2193 
David Kilpatrick 153 16.02 107 12.12 260 14.16 
Total 955 100.00 883 100.00 1838 100.00 
(b) Kelley's second requirement is that the "population should be 
homogeneous, as far as possible, from the standpoint of maturity, race, 
sex, and general sholabtic training." It is the general belief that 
the school groups do satisfy this requirement, and it is hoped to bear 
out this view when we come to examine the statistical data which appear 
in succeeding chapters. 
Total Male Group. 
The frequency distribution of the chronological ages for the 
total male group is snovvn in Table IIIa, while the histographic 
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representation of the distribution appears on the following page. As 
shown in Table III, the mean chronological age for this group is 166.560 
months. The mean chronological age for the Tynecastle group is 
166.972 months, the corresponding means for the Bellevue, James Clark, 
and David Kilpatrick groups being 166.419, 165.665, and 167.085 months 
respectively. 
The standard deviation for the total male group is 6.310 months, 
while that for the Tynecastel group is 6.780 months. The corresponding 
standard deviations for the Bellevue, James Clark, and David Kilpatrick 
male groups are 6.030, 6.375, and 5.395 months respectively. 
TABLE III 
School 
T B J.C. D.K. 
Total 
Mean 166.972 166.419 165.665 167.058 166-560 
Standard deviation 6.780 6.030 6.375 5.395 6.310 
Probable error (mean) ±135 
Median 166.427 
Probable error (median) ±169 
Upper quartile (Q3) 170.400 
Lower quartile (Q,) 162.196 
Semi - interquartile range 4.102 
Skewness ( (s, ) +.063 
Note:- The descriptive parameters which appear in the lower half of 
Table III refer to the total frequency distribution of the male 
chronological ages. 
It will be seen from the above table that the frequency distribution 
TABLE III 
CHRONOLOGICAL AGES OF TOTAL GROUP (MATIR) 
4 C.A. School Total months T B J.C. 1 D.K. 
144 1 - - - 1 
145 - - - - - 
146 - - 2 - 2 
147 1 - - - 1 
148 - - 1 - 1 
149 - - - - - 
150 - - - - - 
2 151 1 - 1 - 
152 - - 3 1 4 
153 2 2 1 - 5 
154 4 1 1 - 6 
155 3 1 1 2 7 
156 3 2 5 7 17 
157 13 5 8 1 27 
158 4 6 1 3 14 
159 9 9 5 1 24 
160 18 8 7 3 36 
161 15 16 7 1 39 
162 13 16 12 8 49 
163 13 18 19 3 53 
164 22 20 11 7 60 
165 28 19 10 69 
166. 10 16 17 11 54 
167 28 18 13 13 72 
168 29 15 18 26 88 
169 11 17 9 16 53 
170 20 19 13 9 61 
171 21 7 18 18 64 
172 10 4 3 1 18 
173 6 7 3 2 18 
174 5 10 3 - 18 
175 8 4 - - 12 
176 10 3 4 2 19 
177 78 179 3 7 8 2 1 3 3 1 1 2 9 14
180 8 2 1 1 12 
181 2 - - - 2 
182 - 2 - - 2 
183 - 1 - - 1 
184 - 2 - 1 3 
- 185 - - - - 
186 - - 2 2 4 
187 1 - - - 1 
188 - - - - - 
189 - 1 1 - 2 
190 - 1 - - 1 
191 - - - - - 
192 1 - - - 







HISTOGRAM OF DATA CONTAINED IN TABLE III 
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of the chronological ages for this group is slightly positively skew, 
this is, however, not statistically significant. 
Table IIIa shows that t.,he age range for the group is from 144 
months (12 years) to 192 months (16 years) , the standard deviation, 
however, is only 6.310 months. This would seem to indicate that the 
dispersion is small ana gnat the group is fairly homogeneous as far as 
chronological age is concerned. 
Total Female Group 
The frequency distribution of the chronological ages for the 
total female group is snowy_ in Table IVa, while the histographic 
representation of the distribution appears on the following page. As 
shown in Table IV, the meal chronological age for this group is 166.162 
months. The mean chronological age Tynecastle 165.409 months, 
while the corresponding means for Bellevue, James Clark, and David 
Kilpatrick female groups are 167.132, 165.122, and 168.495 months 
respectively. 
The standard deviau1v;ì for the total female group is 6.430 months, 
while that for the Tynecastle group is 6.830 months. The corresponding 
standard deviations for & iiC Bellevue, James Clark, and David Kilpatrick 
groups are 6.695, 5.210, and 5.585 months respectively. 
Table IV shows tnau thefrequency distribution of the chronological 
ages for this group is slightly negatively skew, but again this is 
not statistically significant. It is rather interesting to note that 
the degrees of skewness for the two distributions of chronological ages 
are practically equal, Luc, in the opposite direction, viz. +.063 and 
-.065. 
As in the case of tue male group, the standard deviation of 6.430 
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6.430 months is small in comparison with the total age range which in 
the female group is froLlI 145 months (12 years 1 month) to 192 months 
(16 years) . 
TABLE IV 
School Total 













Probable error (mean) 4.146 
Median 166.302 
Probable error (median) 4.183 
Upper quartile (Q3) 170.105 
Lower quartile (Q1) 161.751 
Semi- interquartile range 4.172 
Skewness (A) - .065 
Note:- The descriptive parameters which appear in the lower half of 
the above Table refer to the total frequency distribution of the female 
chronological ages. 
It will be noted that there is a difference of .398 months between 
the mean chronological ages for both groups, this is however not 
statistically significant. The difference of .120 months in the 
standard deviations of the respective groups is also not significant. 
Total Group (Male and Female),. 
The frequency distribution of the chronological ages for the 
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CHRONOLOGICAL AGES OF TOTAL GROUP (FEMALE) 
School C.A. 
vlonths T B J.C. D.K. 
TOTAL 
144 
145 1 1 
146 1 1 2 
147 1 1 
148 1 1 
149 1 1 2 
150 2 2 
151 3 1 4 
152 4 1 5 
153 1 2 3 
154 4 1 2 7 
155 4 1 2 7 
156 12 6 4 22 
157 5 5 3 3 16 
158 12 6 8 6 32 
159 14 8. E 28 
160 15 5 5 3 28 
161 15 7 14 36 
162 17 22 12 4 55 
163 24 4 7 2 37 
164 15 13, 10 1 39 
165 23 13 19 55 
166 17 11 17 3 48 
167 23 26 23 20 92 
168 36 10 16 5 67 
169 18 6, 15, 14 53 
170 15 7 14 23 59 
171 19 16 4 8 47 
172 14 9 5 2 30 
173 5 4 2 11 
174 5 4 1 2 12 
175 4 6 3 2 15 
176 2 5 1 1 9 
177 4 5 1 4 14 
178 2 5 2 9 
179 4 12 16 
180 3 2 5 
181 2 2 
182 1 2 3 
183 1 1 
184 1 1 
185 1 1 




190 1 1 
191 
192 2 2 
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total group (male and female) is shown in Table Vag while its histo- 
graphic representation appears on the following page. As shown in 
Table V , the mean chronological age for this group is 166.369 months. 
The mean chronological age for the Tynecastle group (male and female) 
is 166.174 months, while the corresponding means for the Bellevue, 
James Clark, and David Kilpatrick groups are 166.752, 165.407, and 
167.673 months respectively. . 
The standard deviations for the Tynecastle, Bellevue, James Clark, 
and David Kilpatrick groups (male and female) are 6.850, 6.360, 5.830, 
and 5.575 months respectively. The standard deviation for the total 
group (male and female) is 6.370 months. 
TABLE V 
School Total 













Probable error (mean) 
Median 
Probable error (median) 
Upper quartile (Qs) 
Lower quartile (QI) 









Note : - The descriptive parameters which appear in the lower half of the 
above Table refer to the total frequency distribution of the chronological 
ages (male and female) . 
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CHRONOLOGICAL AGES OF TOTAL GROUP (MALE AND FEMALE) 
C.A. School Total 


























6 151 4 1 i 
152 4 1 3 1 9 
153 3 4 1 8 
154 8 2 3 13 
155 7 2 3 2 14 
156 15 8 9 7 39 
157 18 10 11 4 43 
158 16 12 9 9 46 
159 23 17 11 1 52 













90 163 37 22 26 5 
164 37 33 21 8 99 
165 51 32 31 10 124 
166 27 27 34 14 102 
167 51 44 36 33 164 
168 65 25 34 31 155 
169 29 23 24 30 106 
170 35 26 27 32 120 
171 40 23 22 26 111 


























177 7 7 4 5 23 
178 9 6 2 1 18 
1 12 i 1 2 30 
180 11 4 7 
181 2 2 4 
182 1 4 5 
183 1 1 2 






















192 3 3 
690 485 403 260 1838 
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HISTOGRAM OF DATA CONTAINED IN TABLE 
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The degree of skewness for the distribution of chronological 
ages (male and female) has a value of +.001, so that for all practical 
purposes the distribution is normal in so far as skewness is concerned. 
Having thus analysed in some detail the various distributions of 
chronological ages, we can resonably say that the total group tested 
in this experimental scheme of vocational guidance is homogeneous 
from the standpoint of chronological age. 
In Table VI, there is tabulated in a convenient form the 
percentage attendances at the various tests which composed the vocational 
guidance battery. It will be noted that in three of the tests, viz. 
Practical Intelligence Test, Manual Dexterity Test, and Colour Blindness 
Test, there were perfect attendances for all groups and for all schools. 
This very desirable state of affairs is due to the fact that these tests 
were spread over several days in the school testing programme, so that 
any absentees in the school groups, who were not present when their own 
class was tested, were given the opportunity of completing the test with 
another class on their return to school. Thisprocedure was found 
to be impracticable in the case of the Linguistic Intelligence, the 
Standardised hnglish Test, and the Standardised Arithmetic Test because 
these were administered simultaneously on the same day in all the schools. 
The percentage attendances at the Mechanical Aptitude Test are low in all 
the schools, since this test was administered during a week when rather 
stormy weather conditions prevailed and this resulted in a considerable 








TABLE SHOWING PERCENTAGE ATTENDANCES AT THE VARIOUS TESTS 
School 
Total 
T B J.C. D.K. 
Male Group 97.63 91.85 99.02 86.28 94.56 
Female Group 94.88 93.40 94.43 84.10 93.09 
Total Group 96.25 92.58 96.79 85.39 93.83 
Male Group 100.00 100.00 100.00 100.00 100.00 
Female Group 100.00 100.00 100.00 100.00 100.00 
Total Group 100.00 100.00 100.00 100.00 100.00 
Male Group 93.80 96.14 96.12 86.94 93.83 
Female Group 85.23 92.06 90.86 84.10 88.10 
Total Group 89.43 94-23 93.54 85-76 91.07 
Male Group 100.00 100.00 100.00 100.00 100.00 
Female Group 100.00 100.00 100.00 100.00 100.00 
Total Group 100.00 100.00 100.00 100.00 100.00 
Male Group 97.63 91.85 99.02 86.28 94.56 
Female Group 94.88 93.40 94.43 84.10 93.09 
Total Group 96.25 92.58 96.79 85.39 93.83 
Male Group 97.63 93.03 100.00 86.94 95.19 
Female Group 94.88 93.85 93.91 91.58 93.99 
Total Group 96.25 93.42 97.03 88.84 94.58 
Male Group 100.00 100.00 100.00 100.00 100.00 
A = Linguistic Intelligence Test 
B = Practical Intelligence Test 
C = Mechanical Aptitude Test 
D = Manual Dexterity Test 
E = Standardised English Test 
F = Standardised Arithmetic Test 
G = Colour Blindness Test 
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Chapter 6 
THE PHYSICAL FACTOR IN RELATIUT TO VOCATIONAL GUIDANCE 
"The truth is that human beings differ as widely in their physical 
as in their mental characteristics and that a large percentage of them 
are physically defective. Further, even in these days of mechanised 
labour, industrial occupations vary greatly in respect of the physical 
strains which they impose, as well as in respect of the risks of injury 
and disease which they entail. It follows that a well conceived scheme 
of vocational guidance necessarily makes provision for a careful physical 
and medical examination of the child leaving school" 
Macrae : "Talents and Temperaments" 
Vocational guidance may be said to be one aspect of the still greater 
of the health and happiness of all those work, by or 
brain, in the trades, occupations, and industries of the country. The 
whole question of the physical factor in industry is so bound up with 
the problems incidental to the control of industrial personnel that 
any scheme of vocational guidance attempted in an educational area must 
be so devised as to derive the greatest benefits from the medical services 
in that area. 
Strange as it may seem, this aspect of child guidance does not 
receive the consideration chat it so justly deserves, and many authorities 
on vocational guidance relegate it to a status of secondary importance. 
Kitson (1) , for example, assesses the physical aspect of vocational 
guidance thus : "By the physiological point of view we mean the condition 
of the organs of the body - heart, lungs, digestive system, sense organs 
etc. Certain occupations make special demands on various organs of the 
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body. For example, to be an aviator one must be able to maintain his 
sense of direction. evén enen he is flying head downward, and must be 
able to endure the reduced air pressure of high altitudes. A few other 
occupations make special demands, but most lines of work can be entered 
safely by one who has the physiological equipment of the average person". 
With this naive statement Kitson summaries the physical aspect of child 
guidance, being quite oblivious to the fact that "the physiological 
equipment of the average person" does not necessarily ensure compatibility 
with all branches of industry. As with mental and temperamental 
equipment, so the various occupational orders demand different degrees 
of physiological equipment as a minimum requirement for success. This 
ráher scant consideration of the medical aspect of vocational guidance 
is hap_Aly not a general ore, and we find that in many countries there 
is the very closest collaboration between the medical services and 
those officials responsible for the placement of the juvenile. For 
example, in France the vocational guidance of the uvenile is based first 
and foremost upon a physical examination, supplemented by a psychological 
examination. Bonnardel and Laugier (2) have done very important work 
in connection. with the study of occupations 
by particular physical c.cit cts. They have 
32 physical defects, ana accompanying these 
occupations. 
which are contra- indicated 
constructed "grilles" for 
"grilles" is a table of 477 
The number s of these occupations are so listed that when 
a particular "grille" is placed over them it will cover the numbers 
corresponding to the occupations which are contra -indicated by the 
particular physical defect and will leave visible those for which the 
subject would be fit as far as his physical condition is concerned. 
Let use however, concentrate cur attention on the human body and the 
occupation to which it is devoted for so many hours of the working day. 
In the first place, we snail discuss the influence of mere size, strength, 
and muscular development on the occupation which is to be followed. 
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Regrettably, from one point. of view, the time has long passed, exceptin 
a few occupations, when mere physical strength is the deciding qualific- 
ation for employment. In few spheres of industry are the strong arms 
of the village blacksmith of much consequence in a day where the motor 
car has largely taken the place of the horse and when mass production 
is the predominant trend in most industries; when manual labour is 
gradually retreating before the onslaught of the machine and even individ- 
ual craftsmanship and mechanical skill in working wood and metals are 
less required than the capacity to endue the boredom that usually goes 
hand in hand with the routine operations of mass -production. The juvenile 
whose principal qualification is strength of body and limb usually finds 
that the only outlet for his superfluous energy is to be found in sport 
and recreation, and not as formerly, in the occupation. This is essent- 
ially true of the strong and muscular younger who often finds that 
he is perfectly happy in a sedentary occupation, provided he is given 
facilities, in sport and recreation, for the release of surplus energy. 
Generalising on the question of physique, as it is understood above, 
one can therefore say that, as a single criterion for employment, it is 
becoming increasingly inadequate in all but a very few occupations. 
The question of sex in relation to an occupation can also be 
conveniently discussed in this chapter. In the march of time, an 
ever -widening field of employment opens out to women, and the increasing 
complexity of the social and industrial structure is daily adding to 
their opportunities for earning a livelihood. As far as the factor of 
physique is concerned, there is no reason to suppose that, in an age 
when severe and prolonged muscular effort is seldom demanded in industry, 
the female is less suited to most occupations than the male. Ever women's 
most important physical disability from this point of view, apart from 
child -bearing, has been found in recent years to be less disadvantageous 
industrially than it was at one time supposed. Arnold (3) is of the 
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opinion that, "functional periodicity does not exercise a fundamental 
and characteristic influence on the intellectual abilities of women and 
that much of the incapacity claimed is fictitious". It is an establish- 
ed fact that there are, at the present time, more women than men 
employed in certain industries, while, in other occupations, it is more 
a matter of custom than of physical incapacity that male workers 
outnumber the female. 
It is generally recognised that, while the individual's mental 
endowment plays a great part in the process of his adjustment to an 
occupation, his physical endowment also has are important role. 
Occupational mal-adjustment, as we have seen, may be due to three 
causes:- (a) mental incompatibility, (b) temperamental incompatibility, 
and (c) physical incompatibility. We find that an engine -driver, on 
account of the signallint system in use at the present day, must have 
normal colour vision; deafness is a serious disqualification for ar 
occupation such as a wireless operator; it would be unwise for a person 
who suffers from occasional attacks of epilepsy to engage in an 
occupation wN. ch involves .orkir_g at some distance above the giound, and 
so on. These effects of physical disability on occupational efficiency 
are very serious and far -reaching, so much so, that any attempt to 
offer vocational advice, without the co- operation of the medical service, 
would be exceedingly futile anddangerous. The contra -indications 
furnished by the Medical Report are, therefore, of inestimablevalue 
to the vocational psychologist. 
One aspect of the physical factor still remains to be discussed 
and that is the question, of the health of the individual - an aspect 
which pervades and always will pervade all human activities. Industry 
depends, as never before, upon the performance by many individuals of 
isolated acts, the results of which, added together, constitute the 
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manufactured article. In order that production shall be uninterrupted 
and regular it is of the most fundamental importance that the many 
individuals associated with it shall be punctual and shall be in 
attendance at the factory every day. Lateness and irregular attendance 
resulting from ill -health are a very serious handicap to industry. It 
is undoubtedly true that the health of the individual affects his 
attitude to his occupation and taken together with his psychical reactions 
plays its part in determining his happiness in it. Earle (4) summarises 
the position thus : - "The consequences of physical maladjustment at 
work may be in some ways even more serious than those of mental mal- 
adjustment". So that speaking generally, the man who is physically 
happy in his work is efficient at it. 
The procedure followed in this scheme 
In thisscheme of vocational guidance the resources of the 
Edinburgh School Medical Service were utilised to the fullest extent. 
The medical examination of 1055 pupils (556 male and 499 female) was 
conducted by the School Medical Officer (1)r. Linklater) and his assistants 
who visited the various schools and individually examined each child. 
The medical staff were instructed to direct their attention to the 
examination of those physical conditions which are of special signific- 
ance in relation to an occupation. Unfortunately, the School Medical 
Service found it impossible to examine tnose children irvoivea in the 
scheme who left school on March 1st, 1938, so that the medical statistics 
only concern those who left school between that date and September 1st, 
1938. The resultsof tilt i leclical examination were recorded on a 
special Medical Report (see page 77, Appendix A) . This Report is 
essentially similar to that used by Earle ir_ the London experiment in 
vocational guidance, but contains certain modifications suggested by 
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TABLE SIIOt1JING NUMBEI , OF A/Ili;llICAL CON IRA-INDICATIONS 
(Male) 
Table I 
' Number of 
or1tra- indi cat ions 
School -1 1 
B J.C. D.K. °' " 
0 l37 86 132 4 `)C7 
1 34 41 27 1A 116 
2 11 3 9 - 23 
3 4 3 4 , 12 
Li 2 1 1 - 4 
5 - ,_ - - 3 
6 - - - - - 
7 1 - - - 1 
Totals 1"L;2 137 173 57 556 






T B J.C. DK 
, 
0 12:3 114 7 1 377 
1 41 28 13 7 94 
2 t_ 6 = - 13 
3 - - _ . 
a _ i - 
, 1 i - - 
6 - - 1 - 
7 1 _ - - -- 
Totals 11 , ._uo _,:, ,;, . ,. 
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TA3Lk, SHOWING' NUMBER OF MEDICAL CON'I'itLi-IrDICATIOT?S 




,.ìc,loo Total T B T , .. .,. ILK-. 
0 300 200 219 E 774 
1 75 69 45 210 
2 14 13 - 36 
3 4 1 14 
4 _ - 12 
5 1 - 6 
, 
- - _ 
7 2 - _ - 2 
Totals 40C 77 1055 
by Dr. Linklater. The Medical Report is self -explanatory and a detailed 
description of it is, therefore, unnecessary. It might be, however, 
noted that the Medical Reports furnished by the School Medical Service 
are serving a dual purpose, viz: - 
(a) supplying those responsible for the conduct of the scheme of 
vocational guidance with the medical data of the children tested. 
(b) supplying the Ministry of Health with data for the National Health 
Record Cards of juveniles who have just left school. 
An analysis of the medical data reveals that, of the 1055 children 
examined (556 boys and 499 girls) , no contra- indications were noted 
in 774 cases (397 boys and 377 girls) . This finding does not, of course, 
signify that these 774 children were physically perfect, since a goodly 
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number, although healthy, were average or below average in physique. 
Table I shows the classification of juveniles (male) according to thé 
number of contra- indications noted, while Table IV shows the number of . 
contra -indications expressed as percentages. It will be noted that in 
71.4% of the total male group no contra- indications were revealed on 
examination. In 20.9; , one contra- indication was found, while in 
4.1i , two contra -indications were noted. Individuals, amounting in 
all to 3.6% of the total male group, were found who had three, four, 
five, and seven contra- indications recorded in their Medical Reports. 
Table II shows the classification of juveniles (female) according 
to the number of contra- indications noted, while, as above, Table IV 
shows those expressed as percentages. Of the 499 girls medically 
examined 75.6% revealed no contra -indications, while one contra -indication 
was noted in 18.8% of the cases. It will also be noted that in 2.6L 
of the total female group two contra -indications were recorded. 
Individuals, amounting to some 3.Ocr of the total female group, were 
found who had three, four, five, six, and seven coma- indications 
recorded in their Medical Reports. 
Table III shows corresponding data for the group (male and female) 
taken as a whole, and, as before, Table IV shows the number of contra- 
indications expressed as percentages. 
It is interesting to compare these percentages with those found by 
iJarle in the London experiment. He found that, of the 523 children 
(269 boys and 254 girls) who were medically examined, 65.4% of the boys and 
61.4;, of the girls had no contra -indications noted. VTher_ we compare these 
figures with those obtained in the Edinburgh scheme, we find that the 
percentages of the "no contra -indication" groups, both male and female, 
are much higher in the Ldir_burgh group than in the London group. This 
mould / 
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seem to indicate that the Edinburgh juveniles are physically better 
fitted for occupational life than are the London juveniles of a similar 
age. Another source of intereÑt is the fact that in the London scheme 
the percentage of the "no contra -indication" group is higher in the 
case of the boys than the girls, indicating that the boys, generally, 
were more healthy than the girls of a similar age. In the Edinburgh 




i:ale Female Male ar_c. Female 
T;"o. :, ì;:o. ; T:o. ; 
-. 
O 397 l . '_. 377 75.5 774 73.4 
i 116 20.9 94 18.8 210 19.9 
2 23 4.1 13 2.6 36 3.4 
3 12 2.2 .4 14 1.3 
.7 1.6 , ., 
.6 . 
- 
, - 2 ; - - 
7 .2 
2otals 553 100.0 499 la'...._ 1C lCC . C 
investigation we find that the reverse is the case, the girls being 
more healthy than the boys. One cannot, of course, say whether these 
firñings are significantly different or not, since the children in the 
two groups, London and Edinburgh, were examined by different school 
medical services, but it is interesting to note the differences between 
the two groups. 
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Tables V, VI, and VII show classifications of the various contra- 
indications according to the frequency with which each was recorded for 
the total male group, for the total female group, and for the whole group) 
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CLASSIFICATION OF MEDICAL CONTRA-INDICATIONS 
(Female) 
Table VI 
School Total Contra- indication r J.C. u D., . 
I:.uscular strain 24 27 13 4 53 
Good sight 7 10 - - 2 -, 
Exposure 3 10 2 - 1 
Damp Atmosphere `.2 3 - 14 
Speech 1 1 1 1 4 
Cold 3 10 2 1 1=) 
Dusty atmosphere 1 - `: - _ 
Nervous strain 5 3 1 - 9 
Standing 3 2 3 1 14 
Hearing ç - 3: - 7 
Climbing 3 - - - 3 
Heat - - - - - 
Dry hands - 1 - -- - 
Indoor work - - 2 - 
Sitting - - - 
irrespective of sex. Table VIII show he classified cortra- indications 
expressed as percentages for each of the three groups enumerated above. 
It will be seen, on examination of Table VIII, that in both the male and 
female groups the most frequently occurring contra -indication is$that of 
muscular strain. In the case of the boys this particular contra- 
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CLASSIFICATION OF Ivvi)ICriL COIS Lt1- ILDICATIONS 







B J.C. D.K. 
Muscular strairl 69 61 32 11 '73 
Good sight 12 1 22 2 57 
ixposure 10 15 6 1 32 
i)arnp atmosphere lz 5 - 2 
Speech 5 - li-_, 
Cold 27 
Dusty atmosphere - - 11 
IJ ervous strain _. _ _ , 
Standing i_ 21 
Good hearing 13 
Climbing ._, - v; 
Heat - - _. 
Dr,y hands r, 
Indoor work 
Sitting - - = 
indication accounts for 13.9, of the group examined, while, in the case 
of the girls, the corresponding figure is 13.6% . The difference in percent 
age frequency, as far as concerns this particular contra- indication, is very 
significnt , for we shall see later that the girls, taken as a group, are 
Physically superior to the boys of a similar age. In fact, an examination 
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CLASSIFIED MEDICAL CONr1'Yk-INDICHTIOP<S EXPRESSED AS -PLRCEP:TAGï,S 
Table VIII 
indication 
.=ale Female Male and Female 
Contra- 
No. 
I,í`uscular strain 705 1-.).., 13.3 173 1:., 
Good sight _. 5.6 -._ `; 5.4 
Exposure -! 3.1 -.0 3.0 
Damp atmosphere -_._ 2.2 ._ 2.8 _. 7.'7 
Speech __ 2.2 _ .8 :-, 1.5 
Cold _- _. 1.2 _, 3.2 2.6 
Dusty atmosphere 8 1.4 _3 11 ,.. - 
Nervous strain 8 1.4 9 :IRc, 17 1.6 
Standing 7 1.3 14 _ 21 
Good hearing 1.] 7 - - 
Climbing I_ 
Heat __ , C - 1 e -. 
Dry hands . 7 t ô 
Indoor work .7 _. - - .6 
Sitting . .2 s - 
of the percentage frequencies for the classified contra- ifidications reveals 
that in most cases the frequency is greater in the case of the boys than of 
the girls. 
It is of interest to note that a survey of the children's occupational 
ambitions in light of the results of the medical examination shows that 
approximately 13% of the boys were aspiring to a career for which they 
were unsuited on medical grounds, while / 
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the corresponding percentage for the girls was 9r-. Earle, in the 
London experiment, found that approximately 15% of the children tested 
(he does not discriminate between the sexes) had vocational ambitions 
which were incompatible 1, lth their physical condition. The Edinburgh 
figures are, therefore, lower than those of London. 
It will be noted from the Medical Report that the school medical 
service was asked to rate the children for nutrition, muscular develop- 
ment, and vascular tone on the basis of a three -point scale, viz. a, b, 
and c. Physical fitness ratings have been devised which incorporate 
the information derived from the above ratings, they are as follows: - 
A designates an individual who is rated a in nutr.itiòn, muscular develop- 
ment, and vascular tone. 
D designates an individual who is rated a in two of these aspects and 
rated b it a third. 
C+ designates an individual who is rated b in two of these aspects and .a 
in a third. 
C designates an individual who is rated b in all three aspects. 
C- designates an individual who is rated. b in two of these aspects and o 
in a third. 
D designates an individual who is rated c in two of these aspects and b 
in a third. 
E designates an individual who is rated c in all three aspects. 
Distributions of physical fitness ratings based on this seven -point 
scale are shown in Tables IX, X, and XI. Table IX shows that 261 boys, 
or 47.0;., of the total male group, are rated b for nutrition, muscular 
development, ana vascular tone. Table XII shows the percentage frequenc- 
ies of the other physical ratings, while the histographic representation 
of those percentage frequencies appears below Table IX. 
Table X shows that 254 girls, or 50.9; of the total female group, are 
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T B J.C. D.K. 
A 9 2 11 1 23 
B 18 9 23 11 61 
0+ 14 9 24 6 53 
C 83 63 88 27 261 
c- 37 29 13 5 84 
D 24 25 10 4 63 
E 4 - 4 3 11 
137 173 57 556 
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Physical Fitness Rating 
106 






T B J. C. D.K. 
A - 2 1 - 3 
B 8 2 3 - 13 
C+ 47 15 16 5 83 
C 105 71 70 8 254 
C- 28 38 9 4 79 
D 19 24 9 3 55 
E 4 4 4 - 12 
211 156 112 20 499 
% 60.0% 68.7% i 56.7% 187% 56-5g 
V 
IZAMAILIO 
Physical Fitness Rating 
DISTRIBUTION OF PHYSICAL FITNESS RATINGS 
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PHYSICAL FITNESS RATINGS EXPRESSED AS PERCENTAGES 
Table XII 
Grade 




_ '.) . /- lo. 
23 4.1 3 26 2.3 
61 11.0 13 74 3.8 
53 9.L 83 136 A . 
261 47.0 254 50.9 515 48.9 
,=-, 15.1 7° 15.b 163 15.5 
11.2 55 11.1 118 11.2 
2.(._ _ . .4 23 2.2 
otUi_ 100.0 499 10C.0 - -10.0 
rated b for nutrition, muscular development and vascular tone. Table 
XII shows the percentage frequencies for the other physical fitness 
ratings, while the histographic representation of those frequencies 
appears below Table X. Table XI shows the numerical distribution of 
the physical fitness ratings for the whole group (male and female) , while 
the histographic representation appears below it on the same page. 
These physical fitness ratings have been correlated with (a) linguistic 
intelligence ratings and with (b) temperament ratings for the total 
male group, total female group, and the total group (male and female). 
It should be noted that the temperament ratings as given by the teachers 
have been used in calculating the coefficient of correlation_ between 
physical fitness and temperament. The five -point rating for temperament, 
as shown in correlation matrices I II III IVY V and VI, has been 
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derived from the 'temperament score' which is fully described in a 
later chapter. 
Male Group 
As shown in Matrix the coefficient of correlation between 
linguistic intelligence and physical fitness for this group (556 boys) 
is .125 1.028. This correlation coefficient is significant and is 
greater than that obtained by Larle , who obtained a value of .07 '1.048. 
The coefficient of correlation between tempera -lent and physical fitness 
for this group (367 boys, i.e. 556 minus the Tynecastle group of 139 
individuals who did not receive School deports and uho, therefore, were 
not asses: ed for temperament b; their teachers) is .378 ±.030 (see Matrix 
II) . This correlation coefficient is also significant and higher than 
that obtained by Earle, his value being, .17 ±.042. It is interesting 
to note that the coefficient of correlation for intelligence and 
physical fitness and the coefficient of correlation for temperament and 
physical fitness obtained in this investigation are both approximately 
twice those obtained in the London scheme. When we come to compare 
"r" (intelligence and physical fitness) and "r" (temperament and physical 
fitness) , we find that there is quite a definite significant difference 
between the two. This finding would seem to indicate that temperament 
is much more closely allied to physical fitness than is intelligence 
and that the more healthy the individual the more likely is he to 
possess a stable and well -balanced temperament. 
Female Group 
As shown in Matrix III, the coefficient of correlation between 
linguistic intelligence and physical fitness for this group (499 girls) 
is .131 1.029. This correlation coefficient is significant and is 





;) O 3 A ',T' 
A 4 7 zi 3 18 
D 1 11 92 13 6 123 
,,, 4 32 224 29 13 302 
D 4 15 71 1s 1 104 
E 2 1 4. 2 0 .., 
F 11 63 398 61 23 06 
r = ,125 
= 4' 028 
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greater than that obtained by Earle, viz. - .02 1.050. The coefficient 
of correlation between physical fitness and temperament for this 
group (288 girls, i.e. 499 minus the Tynecastle group of 211 individuals 
who did not receive School Reports and who, therefore were not assessed 
for temperament by their teachers) is .357 ±.035, Earle's corresponding 
value being .23 1.043. As in the male group, there is a significant 
difference between 1tru (physical fitness and intelligence) and "r" 
(physical fitness and temperament) , the difference is however smaller 
than for the male group. The significance ratios are as follows : - 
Male group : D = 6.17 
P.E.d 





rp,;, , ÿ' 1r'. 11,1, r r.° 
ì :ale Group .125 : .028 .378 ± .O3C .070 t .04:: .170 
± .042 
Female Group .161 1 .029 .357 ± .035 -.020 ± *.050 .230 ± .043 
otal Group .139 t .020 .364 t .023 -° - 
Another interesting comparison (see Table XIIa) between Earle's 
findings and those of this investigation is that "r" (intelligence and 
physical fitness) is greater in the casepf the boys than of the 
girls in the London scheme, whereas we find that the reverse is the 
casé.. He also finds that "r" (temperament and physical fitness) 
is greater for the boys than for the girls, whereas the reverse is `,he 
case in the Edinburgh investigatiOn. 
The significance ratio, when applied to the two sets of correlation 
coefficients, viz. "r" (physical fitness and intelligence) for male 
and female groups and "r" (physical fitness and temperament) for male 
go.: = 7.* 
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T B J.C. D.K, 
71 - 1 - 2 - 3 
69 - 70 2 4 - 4 10 
67 - 68 4 11 7 - 22 
65 - 66 24 15 7 2 48 
63 - 64 23 20 23 7 73 
61 - 62 39 29 29 11 108 
59 - 60 40 30 45 17 132 
57 - 58 36 24 33 7 100 
55 - 56 16 4 18 5 43 
53 - 54 4 - 8 2 14 
51 - 52 - - - 2 2 
- 50 - - 1 - 1 
1,E39 137 173 57 556 
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Mean = 60.626 
=±.102 
Median = 60.2b7 
P.E.(A) _ ± 127 
Q3 = 62.966 
58.081 
czaal = 2.443 
2 
S.D. = 3.578 
Sk((3, ) = +284 
45 51'6 53.5 55'5 0.5 0,5 61$ 63.5 b5'S 6y5 05 1/5 
Height (ins.) 
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and female groups, reveals no significant sex differences. 
Total Group - Male and Female 
The coefficient of correlation between intelligence and 
ph;;rsic&l fitness for this group (1055 individuals) is .139 :.020, as shown 
in i'atrix V. Eutrix VI shows that t_ie coefficient of correlation 
beteen temperament and physical fitness for this group (655 individuals, 
i.e. 1055 minus the Tynecastle group of 400) is .364 1.023. 
HEIGHT DISTRIBUTIONS 
Male Group 
Table XIII shows the height distribution for the various school 
groups and for the total male group, the histographic representation 
appearing below on the same page. As shown' in Table XIIIa, the mean 
height for the total group is 60.626 inches with a probable error of ±.102 
inches. The standard deviation for the total group is 3.578 inches, while 
p1, the measure of skewness, is positive for this distribution. 
TABLE XIIIa 
Mean 60.626 
Probable error ( :.teari) ±.102 
Median 60.287 
Probable error (median) :.127 
Upper quartile (Q3) 62.966 
Lower quartile (Q1) 58.081 
Semi- interquartile range 2.443 
Standard deviation 3.578 









T B S.C. T).Y. 
71 - - - - - - 
69 - 70 1 - 1 - 2 
67 - 68 5 B 2 - 15 
65 - 66 9 27 5 4 45 
63 - 64 29 47 21 1 98 
61 - 62 66 43 29 7 145 
59 - 60 53 21 34 3 111 
57 - 58 26 8 10 1 45 
55 - 56 13 1 7 3 24 
53 - 54 5 1 2 - 8 
51 - 52 4 - 1 1 6 
. 
- 50 - - - - - 





Mean = 61.123 
P.E.t,,, = f092 
Median = 61265 
P.E.'-t.= ±115 
Q3 = 63.219 
-4r = 59-.252 - Qt= 1984 
S.D. = 3.064 
Sk ((3)=-139 
ií7// ,!/. 




Table XIV shows the height distribution for the various 
school groups and for the total female group, while the histographic 
representation of the height frequency for the total female group appears 
below on the same page. ris shown in Table XIVa, the mean height for 
the total group is 61.123 inches with a probable error of 1-.092 inches. 
The standard deviation for the total group is 3.064 inches while the 
measure of skewness is negative for this distribution. 
Table :.IVa 
Mean 61.123 
Probable error (mean) 1.092 
Median 61.265 
Probable error (median) 1.115 
Upper quanti lc 63.219 
Lower quartile (:,1) 59.252 
Semi- interquartile range 1.984 
Standard deviation 3.064 
Skewness (Al) -.139 
In order to ascertain whether the difference between the mean of the 
height distribution (male) and the mean of the height distribution 
(female) is significant or not,. the usual significance ratio is employed, 
and it is found that the difference between the two means is not 
statistically significant. The value of the significance ratio 
is 2.488. 
Total Group - Male and Female 
D 
6d 
the total group 










T B J.C. D.K. 
71 -. 1 - 2 - 3 
69 - 70 3 4 1 4 12 
67 - 68 9 19 9 - 37 
65 - 66 33 42 12 6 93 
63 - 64 52 67 44 8 171 
61 - 62 105 72 58 18 253 
59 - 60 93 51 79 20 243 
57 - 58 62 32 43 8 145 
55 - 56 29 5 25 8 67 
53 - 54 9 1 10 2 22 
51 - 52 4 - 1 3 8 
- 50 - - 1 - 1 
400 293 285 77 1055 
Table :AVa 
Mean 60.861 
Probable error (mean) 1.070 
Median 60.828 
Probable error (median) 1.087 
Upper quartile (0Q3) 63.111 
Lower quartile (Ql) 58.671 
Semi- interquartile range 2.220 
Standard deviation 3.352 
Skewness ((3i) 4-.029 
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T B J.C. D . K . 
131 - 7 9 5 2 23 
125 - 130 6 6 6 3 21 
119 - 124 6 10 4 - 20 
113 - 118 17 9 15 2 43 
107 - 112 13 13 11 5 42 
101 - 106 15 10 17 5 47 
95 - 100 21 14 12 8 55 
89 - 94 35 24 24 11 94 
83 - 88 17 23 34 7 81 
77 - 82 28 10 20 6 64 
71- 76 17 7 17 4 45 
- 70 7 2 8 4 21 











(mule and female), its histographic representation appearing or the 
following page. As shown in Table XVa, the mean height for the 
group is 60.861 inches with a probable error of *.070 inches. The 
standard deviation for the distribution is 3.352, while the measure of 
skewness is slightly posJ.uive. 
ti'LIGizT DISTïtIBUTI OP; S 
Male Groua 
Table XVI shows the weight distribution for the various school 
groups and for the total :Hale Froup, while the histographic represent- 
ation of the distribution a;) )ears below on the same page. As shown 
in Table XVIa, the mean weight for the total group is 95.886 lbs. .ith 
a probable error of 1.484 lbs. The standard deviation for the 
distribution. is 16.932 lbs., while the measure of skewness is decidly 
positive, havii_g a value of +.551. 
Table XVIa 
Mean 95.386 
Probable error (mean) ±.434 
IJed.i Lr 92.777 
Probable error (median) 1.605 
Upper quartile (3) 107.929 
Lower quartile (Q1) 83.167 
Semi- interquartile range 12.381 
Standard deviation 16.932 







School Total TB J.C. D.K. 
131 - 10 10 4 1 1 25 
125 - 130 5 4 2 1 12 
119 - 124 8 8 3 2 21 
113 - 118 10 18 6 1 35 
107 - 112 11 21 11 3 46 
101 - 106 27 24 9 1 61 
95 - 100 37 23 15 3 78 
89 - 94 32 21 15 1 69 
83 - 88 22 12 22 4 60 
77 - 82 20 11 14 1 46 
71- 76 15 3 8 1 27 
- 70 14 1 3 1 19 
211 156 112 20 499 
:11412:AM?:. 
riff: 1(4).3o 2_ 
C(G,j- 
b}' S 
r35 yg.S 65.5 9,.5 %iy' 1035 io9.y ,,6.s 0.5 14Y, 133.5 
:::33511lib,; ,:. ... 
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Female Group 
Table XVII shows the weight distribution for the various 
school groups and for the total female group, its histograhic represent- 
ation a J gearing, below on the same page. Table XVIIa shows that the 
mean weight for the group is 97.765 lbs., the probable error of the 
mea. being ±.492 lbs. The standard deviation_ for the rrcu ; is 1:2.`202 
lbs., while the measure of skewness has a value of +.197. 
Table 
Mean 97.735 
Probable error (:near) !.492 
Median 96.693 
Probable error (median) 4.615 
Upper quartile (17.3) 108.359 
Lower quartile (Q1) 85.775 
Semi- interquartile rare 11.292 
Standard deviation 16.302 
Skewness (ill) +'.197 
DesAite the fact that the girls are, on the average, 1.879 lbs. 
heavier than the boys of a similar age, the difference is not statistically 
significant, the significance ratio e- having a value of 1.837. 
Total Grou - Male and Female 
Table XVIII shows the weight distribution for the total group 
(male and female) , its histo gradhic representation appearing or the 
following page. The mean weight for the group is 96.772 lbs. with a 
probable error of 1..346 lbs. The standard deviatior for the distribution 
is 16.662 lbs., while 11 has a value of ±.397. 
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WEIGHT DISTRIBUTION 




(lbs) T B J.C. D.K. 
131 - 17 19 9 3 48 
125 - 130 11 10 8 4 33 
119 - 124 14 18 7 2 41 
113 - 118 27 27 21 3 78 
107 - 112 24 34 22 8 88 
101 - 106 42 34 26 6 108 
95 - 100 58 37 27 11 133 
89 - 94 67 45 39 12 163 
83 - 88 39 35 56 11 141 
77 - 82 48 21 34 7 110 
71 - 76 32 10 25 5 72 
- 70 21 3 11 5 40 
400 293 285 77 1055 
Table :XVIIIa 
Tlean 96.772 
Probable error 1.346 
Median 94.568 
Probable error (median) 4.432 
Upper quartile (3) 108.150 
Lower quartile NI) 84.276 
Semi- interquartile range 11.937 
Standard deviation 16.662 
Skewness (-121) * .397 
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HISTOGRAM OF DATA CONTAINJ1) IN TABLE XVI II 
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Correlation coefficients between the height and weight 
distributions have beer calculated for (a) male group, (b) female group 
and (c) total group 
Male Group 
As shown in Matrix VII, the correlation coefficient for 
"Hei4.ht v Weight" has a value of .827 +.009. 
Female Group 
As shown in Matrix VIII, the correlation coefficient for 
"Height v Weight" for this group is .696 *- -.Ol6. 
When we come to apply the significance formula, we find that there 
is a sigiificat t difference between the sexes. The significance 
ratio has a value of 7.278. This finding would seem to indicate 
.F.d 
that there is a much closer correspondence between height and weight 
for the boys than for the girls. This is probably due to the fact that 
girls may enter the adolescent phase at ar: earlier stage than boys of 
a similar age with the result that height may rot develop pari -passu 
with weight aid vice -versa. 
Total Group - Male and Female 
Matrix IX shows that "r" (height v `.;eight) is .771 with a 
probable error of x-.008. 
300; 
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Coefficient of correlation 
Probable error (r) 
.695 
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sMATRIX SHOWING CORRELATION BETWEEh HEIGHT AID WEIGHT 
(Male and Female) 
Jeiht in lEbE r 
- 70 7/.74 7?-0 8 3-Sk 
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(1) Kitson, H.U. "I find my Vocation", Yew York, 1931. 
(2) Bonnardel, R. and Laugier, H. : "Grilles pour la ffélection et 
L'Orientation Professionnelles." . Le Travail Humain, 1933 
(3) Arnold, A.L. : "The Effect on School 'pork of the Periodic 
Function." Amer. Physical Education Revie:: , 1914. 
(4) Earle, F. "Yet-nods of Choosing a Career." Lordor, 1931 
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Chapter 7 
PERSONALITY TEMPERAMENT AND CHARACTER IN RELATION 
TO VOCATIONAL GUIDANCE 
"Intelligence tests have made a large contribution to the analysis 
of the capacity of pupils to do school work. The scores on intelligence 
tests have a fair correlation with the achievement of ptfils in their 
courses. The correlation is very far from perfect, ancr there is clear 
evidence that the comparatively low correlation is due, not simply to 
errors in the measurement of intelligence and achievement, but also to 
the presence of other factors in achievement besides intelligence. An 
attempt to explain the discrepancy between intelligence and achievement 
in individual cases frequently brings convincing evidence that this 
discrepancy is due to some characteristic of the individual's temper- 
ament rather than to his intellectual capacity. A complete measurement 
of the factors in school work, or in achievement in general, therefore, 
must include other traits besides intelligence. These other traits 
have been loosely grouped under the general head of 'personality". 
Freeman, "Mental Tests ", 1926. 
It is generally realised by most vocational guidance psychologists 
that temperament and character traits are of as much importance in 
determining an individual's occupational happiness as are his mental 
abilities and physical qualities. The intelligence test and the 
various tests of special ability, which compose the test battery in 
a scheme of vocational guidance, give us information regarding an 
individual's performance during a period of maximum effort. Information 
of this nature, therefore, affords us with a knowledge of the probable 
upper limit of his future achievement. According to Earle (1), "such 
information indicates what a person can do, but gives no information of 
what he will do." Herein lies the crux of the matter, and the importance 
of a scientific study of temperamental qualities is, therefore, clearly 
132 
evident. But before proceeding to the consideration of the assessment 
of temperamental qualities, let us try to together into some sort of 
provisional order the facts of personality, temperament, and character. 
According to Warren (2), "personality must be regarded as a psycho - 
physical concept." The double aspect theory of mind -body relationship 
gives us a clue as to the psychophysical nature of personality. On the 
one hand, personality can be 'viewed' by the 'behaving subject' as 
consciousness, and on the other, as the body with its accompanying 
responses by the external observer. It must be remembered, however, 
that personality is not two -fold in its ultimate nature, since conscious- 
ness and bodily response are subjective and objective aspects of the 
same thing. 
Personality can also be regarded as consisting of three essential 
elements, (a) the cognitive, (b) the affective, and (c) the conative. 
On the cognitive side of personality, we have the sensory response; on 
the affective side, we have the response of the autonomic system; while 
on the conative side, we have the responses of the neuro- muscular 
system. The constitution of the personality on this view is acknowledg- 
ed by the majority of psychologists, and it is generally held that 
the cognitive and affective elements of the personality are known to us 
subjectively, while its conative aspect is known to us objectively in 
terms of behaviour. 
In the third place, psychologists hold that some of the elements 
which compose the personality are innate and that some are acquired. 
Most authorities on the subject are in agreement that the original 
elements, on the cognitive side, are Probably sensation and image, while 
the more complex and acquired elements are perception, memory, association 
judgment, reasoning, etc. The components of the affective side of the 
personality are the simple emotions which, according to McDougall, "are 
associated with their corresponding instinctive impulses " the acquired 
7 
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or derived components of the personality, on the affective side, are the 
complex emotions, moods, sentiments, etc. The innate elements of the 
conative aspect of the personality are much more easily recognisable. 
They are the reflex actions, instinctive responses and random movements; 
while the acquired elements of the conative aspect are habits of skill, 
social habits, and the acquired co- ordinated and conditioned impulses which 
motivate our behaviour. In this view of the personality, it will be 
noted that instinct and emotion are classified as different aspects. 
Objectively considered, instinct is the response of the neuro- muscular 
system, while emotion is the response of the autonomic system; while from 
a subjective point of view, instinct is experienced as an impulse, drive, 
or urge, whereas emotion is consciousness in its dynamic aspect, an aspect 
which is analysable into various diffuse organic sensations and feelings 
of differing qualities. McDougall (op. cit.) sheds some further light 
on this topic. He points out that we require the terms "disposition ", 
"temperament ", and "character ", in order that we can distinguish the 
three directions in which individuals may differ a great deal from one 
another, even although they may have inherited the same instinctive 
dispositions, the same degree and type of intelligence, and have enjoyed 
the same environmental and educational influences. In dealing with 
the personality as a whole, McDougall distinguishes between "disposition ", 
which corresponds to the sum total of an individual's instinctive tendencies 
and is determined by heredity; "temperament ", which is the sum total of the 
effects upon the individuallsAlife of the metabolic changes which occur 
in his body; and "character" which is the sum total of the acquired 
tendencies built upon the basis of disposition and temperament. 
Personality may also be considered from the point of view of intelligence, 
There would seem to be three types of intelligence, (a) cognitive 
intelligence, (b) affective intelligence, and (c) conative or / 
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motor intelligence. By cognitive intelligence is meant the cognitive 
learning capacity, i.e. the capacity to acquire ideas and ideational 
associations and the capacity to analyse them into some ordered form; 
by affective intelligence is meant the affective learning capacity to 
condition, modify, and combine feelings and emotions and to develop 
sentiments; and by conative intelligence we mean motor learning capacity 
or the capacity to condition reflexes and instinctive tendencies, to 
co- ordinate motor responses into habits, and to acquire technical skill. 
In the organised personality, associative bonds are formed between 
relatively simple elements of the mental life, and then these components 
are formed into a hierarchy of still more complex organisations. This 
organisation depends essentially upon three factors, (a) the existence 
of the innate aspects of the personality, such as sensations, instincts, 
and reflex actions, (b) the innate constituents of intelligence, (c) 
environmental influences, such as education, the home, technical training, 
etc. These three factors are necessary for each type of organisation, 
whether it be, cognitive, affective, or conative. 
The organisation of the personality, on the cognitive side, may 
begin with simple sensations and images; these' are in turn organised into 
perceptions and ideas; and these are further organised into systems of- 
knowledge. The complete organisation of the cognitive elements of the 
personality has been called "intellect" to distinguish it from native 
intelligence which must be present as an original element of the individuals 
make -up. 
The organisation of the personality, on the affective side, commences 
with simple feelings and simple emotions, those in turn are modified, 
conditioned, and organised. into the complex emotions, affective attitudes, 
moods, snetiments, interests, and aversions. The sentiments and other 
complex emotional elements may be further organised into a mass or major 
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sentiment, e.g. loyalty. Yost psychologists realise the complexity 
of the affective aspect of personality and hold that its organisation 
isnever so complete as that of the cogx.itive organisation. The 
relative instability of the affective organisation of personality 
has been a cource of much speculation among psychologists, and many 
theories have been offered as explanations of this instability. 
Kirkpatrick (4) emphasises this particular point when he says that, 
"affective organisation corresponds to the gathering up of the scattered 
threads of instinctive and impulsive desire, aid weaving them into the 
single skein of a rational whole". The degree of rationality and 
completeness of this affective organisation does, of course, depend 
largely on the influence of environment. The close interdependence 
of the social organisation and the affective organisation is summarisd 
by Gillette (5) thus: "By socialisation, in general, is meant the 
process by which ar_ individual isbrought into conformity and 
co- operation with human society in its dominant interest and fundamental 
nature". Angell (6) also stresses this point: "The slightest 
consideration of the human mind reveals it to be replete with instincts 
and impulses, which are not only social in their effect, but which 
would be absolutely devoid of meaning were this social character 
withdrawn from them ". So essential, therefore, is the socialising 
functio_ of environment on the stability of the affective organisation 
of the personality that the vocational guidance psychologist is 
compelled to realise the grave consequences to an individual of 
temperamental maladjustment in an occupation. The complete organisat- 
ion of the affective elements in personality may be called "temperament". 
Temperament is therefore the total affective make -up of the individual, 
and includes innate afi ective elements, and the co- ordination and 
organisation of those elements which have been acquired as a result of 
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environmental influences. 
the organisation of the personality, on the conative side, bejins 
with the simple instinctive tendencies and reflex actions which, 
in turn, are conditioned, modified, and integrated into more and more 
complex impulses. These are, irturn, co- ordinated into motor 
attitudes and habits, such as the habits of work and play, technical 
habits, and social habits. The final organisation of those habits 
and their correlated impulses leads to the formation of a general 
corative attitude, which we may call "character". Character, from this 
point of vies., is the ori_anisation of innate conative elements and 
conative intelligence due to the influence of environment and training. 
This conceptio: -. of character will perhaps be more readily accepted, if 
we pause for a moment to reflect u ion the psychological nature of the 
sentiment. According to Shand (7) , a sentiment is defined as "an orgarised 
system of motional tencer.cies centred about some object." According 
to McDougall (3) "Typical sentiments, such as love and hate, are not 
merely emotions but enduring tendencies to experience certain emotions 
whenever the loved or naued object comes to mind When a man has 
acquired the sentiment of love for a person or object, he is apt to 
experience tender e;notlu,l lit l.s presence, fear or anxiety when it is 
in danger, anger when it is threatened, sorrow when it is lost, joy 
when the object prospers ur is restored to him, gratitude towards him 
who does Eood to it, and so on; and, when he hates a person, he 
experiences fear or anger ur both on his approach, joy when that other 
is injured, anger when he receives favours." An individual, therefore, 
in the course of his development from childhood, through adolescence, 
to manhood, acquires sentiments of liking or disliking not only for 
persons and things, but also for moral qualities such as loyalty and 
honesty. These 'minor' sentiments are they organised into the 'major' 
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sentiment of "self -respect" and it the dominance of this sentiment 
that is the essential element in his "strength of will ". "Self- respect ", 
according to McDougall (9), "is the flywheel of character, the regulator 
of conduct, the supreme arbiter in all moral deliberation; its desire 
to be and do the right thing becomes the decisive factor in all moral 
choice and true volition ". 
The constitution of the personality,. as just described, varies 
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enormously from individual and the vocational guidance psychologist 
must take cognisance of this fact since the personality of the 
individual is of such vital significance in the world of industry. 
As we have already found, some of the individual differences in 
personality are due to (a) differences in the number and strength 
of the innate elements which go to form the personality, (b) differences 
in cognitive, affective, and motor intelligence, (c) differences in 
environmental influence. There are, however, other individual 
differences in personality which merit our attention. 
In the first place, there may be individualAin the complexity of 
the personality. We have already seen that the personality consists 
of three components, viz. intellect, temperament, and character. It 
may be noted here that personality is used in the sense of Roback's (10) 
definition to include intellectual, temperamental and character 
traits. It is not used with the narrower meaning, given to it by some 
psychologists, as merely a synonym for temperament and character. 
Bearing this in mind, we see, therefore, that an individual may possess 
much or little knowledge, few or many sentiments and interests, and 
he may lack or be well equipped with technical and social skills. 
Individual differences in the complexity of the personality are, therefore: 
due to (a) breadth of knowledge, (b) diversity of interests and senti- 
ments, and (c) multiplicity of skills and variety of social behaviour. 
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In th second place, there may be individual differences in the degree 
of integration of the personality. hone of us, in the strict sense, 
have a complete and integrated personality but possess, rather, 
personalities wnich show divers degrees of integration. Watson (il) 
defines personality as "an individual's total assets (actual and potential) 
and liabilities (actual and potential) on the reaction side." "Assets 
are that part of the individual's equipment which make for his adjustment 
and balance in his present environnent and for readjustment if the 
environment changes. By liabilities we mean similarly that part of the 
individual's equipment which does not work in the present environment 
and the potential or possible factors which would prevent his rising 
to meet a changed environment." Such a definition, though strictly 
behaviouristic in standpoint, seeks to em :hc.sise the importance of 
an individual's having more 'assets' than 'liabilities', if his personality 
is to be normal and well integrated. In the case of the individual 
whose 'liabilities' outnumber his 'assets', the inadequate functioning 
of the integrative process is due primarily to his having acquired 
responses wnich lead to a maladjustment to his environment. Maladjust- 
ment to an environment, especially if occupational, is of the greatest 
significance to the vocational guidance psychologist owing to the 
far -reaching; consequences which it may have on the individual's personality. 
The mental conflict, which usually accompanies this malad lustment, is 
a problem of the greatest gravity, since the dissociation caused by it 
may occur in the realm of cognition, affection, or conation. Without 
going further into this question of the dissociation of the personality 
into otter sub -systems, we realise that the three aspects of personality, 
viz. intellect, temperament end character must he intimately related, 
if the personality is to possess unity and strength. The organisation 
of the personality into its _final form may he long process, yet its 
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strength is judged only on the intimate integration of its components. 
A third wsy in which individuals may differ from one another is in 
the "balance of personality". A balanced personality may be defined 
as one i which intellect, temperament and character are equally well 
developed and organised. Freud (12) , Kempf (13) , Dooley (14) , and 
Moore (15) in their personality studies of Leonardo da Vinci, Charles 
Darwin, Charlotte Bronte, and Percy Bysshe Shelley stress this particular 
individual difference. Day in, day out, we meet individuals in whom 
intellect is the dominant and prevailing factor, others in whom the 
affective factor in personality is most highly developed, and still others 
in whom the conative organisation reigns supreme. In the first group 
we have the 'intellectualists' whose personalities are rather unilateral, 
since for them systems of knowledge are of paramount importance with 
the result that the affective and conative elements are repressed and 
pushed into the background. In the second group we have those whose 
sentiments are over- developed with the result that their behaviour is 
marked by arather abnormal enthusiasm for anything that may interest 
them, these are the 'sentimentalists'. While in the third group we 
find individuals whose behaviour is characterised by the preponderance 
of the conative û.s )ect of their personalities, these are the 'energetic 
men of action'. It would therefore seem that intellect, temperament 
and character must be equally well developed. and organised if we areb 
say that an individual has a balanced personality, and when we consider 
personality in relation to the occupational environment we cannot be 
but impressed by the fact that it is the individual possessing the 
balanced personality who is of the greatest utility, both socially and 
industrially. 
In the fourth place, there may be individual differences in the 
"mode of expression" of the personality. Allport (16) has stated that 
140 
"the mode of expression is dependent upon the direction of attention, 
the nature of the dominating ideal and major sentiment, early environ- 
mental influences and training, and heredity. In its mode of expression 
the personality may belong to either the introvert type or the extra- 
vert type, it may be egotistic or altruistic, it may be primitive, 
sublimated, repressed, or dissociated." The concept of the personality 
as being a series of effects produced by a given individual on others, 
is the popular one. We frequently find the personality of an individ- 
ual being described as ' strong',' magnetic ','pleasing','forceful', etc. 
This is the view held by Dunlap (17) who states "the self of one 
individual, in so far as it is experienced by another individual, or 
in so far as it is estimated by another, is properly designated as 
'personality". This is a somewhat narrow definition of personality 
since it fails to realise the importance of other constitutents in 
the personality which we know to be present and which are given their 
due weight in the summarised definition in the following paragraph. 
We have now collated a fair number of facts concerning the 
nature of personality, temperament and character, now let us formulate 
as a definition of personality as is possible in light of 
the above facts. 
(a) Personality its a psycho -physical concept, in other words personality 
has both mental and physical aspects. 
(b) Personality is the sum total and the organisation of correlated 
mental and physical factors, some of which are innate and some of which 
are acquired. 
(c) Personality is composed of three intimately related aspects of the 
mental life - the cognitive, affective, and conative aspects. 
(d) Each one of these aspects undergoes a fundamentally similar type 
of organisation, integration, and development which is dependent upon 
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several factors : - (i) the existence of innate cognitive, affective, 
and conative. elements, (ii) innate intelligence and learning capacity 
whether it be cognitive, affective, or conative, and (iii) environmental 
influences. 
(e) The cognitive organisation of the personality is called the "intellect ", 
the affective organisation, the "temperament"; and the conative organisat- 
ion, "character ". 
(f) Personality may vary with reference to its components, its integration, 
the dominance of itsconstitutents, ar,d its mode of expression. 
We now come to the consideration of the question: How can we best 
assess personality, temperament and character? According to Burt (13), 
"temperament is always more difficult to assess than intelligence. Intell- 
ectual qualities are relatively constant. emotional qualities are evan- 
escent - hard to seize, and harder still to measure." Mary attempts 
have been made to measure temperament and character objectively, notably 
by Bernreuter (19) , Strong (20) , Fryer (21) , Pressey(22) and Downey(23) . 
A.11 of these attempts, however, must still be regarded asbeing in the 
realm of experimental development. Burt (24) is of the opinion that 
"tests of temperament are neither exact enough nor self -consistent endugh 
to be of much practical service. Their validity is roughly on a level 
with that of intelligence tests fifteen or twenty years ago. Their 
self- consistency and accuracy are sufficiently promising to make further 
theoretical research upon their nature eminently worthwhile, but are rot 
sufficiently hiLLh to warrant the ,immediate application of such methods 
to problems of vocational guidance. In assessing temperament, therefore, 
we must fa .1 back upon the method of observation in place of the method 
of experiment. The personal interview is one recognised device; and 
another is the collation of reports submitted by competent observers who 
have been acquainted with the examinee during a long portion of thisllife." 
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So that until better objective techniques of assessing temperament and 
character have been developed we must, therefore, pin our faith on the 
traditional methods of observation and report. 
In the estimation of temperament we have used, \;ith certain minor 
modifications, the technique adopted by Earle (op. cit.). A temperament - 
rating schedule was included in both School and Home Reports, the teachers 
and parents being supplied with comprehensive definitions of the traits 
which they were asked to assess. In order to test the validity of this 
method of assessing temperament, we have correlated teachers' estimates 
and parents' estimates for the twenty -one traits listed in the schedule. 
Matrices I to XXI show the degree of correlation_ of these estimates for 
the male group (250 individuals), matrices XXII to XLII for the female 
group (250 individuals) , an dmatrices XLIII to LXIII for the total 
group (500 individuals) . It s ïould be observed, at this point, that 
the parents' estimates of temperament for the individuals in the various 
groups have been fairly rigidly selected. We had to convince :ourselves 
that (1) the parents knew exactly what was required of them in completing 
the schedule, (2) they understood the definitions of the traits contained 
in the schedule, and (3) their assessments were fair and unbiassed. 
We often found, for example, that a schedule would be returned with all 
the á's encircled or with all the e's encircled, needless to say such 
schedules were cast aside as practically worthless. Of the 1504 
temperament schedules returned by parents, we have used 500 of these 
in the computation of correlation coefficients. It must not, however, be 
assumed from the above that approximately two - thirds of the parents' 
estimates were invalid, the percentage of invalid returns is rather in 
the nei hbourhood of 15%. The sample of five hundred individuals has 
been chosen simply because it is representative of the total group and 
because / 
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because it (N in 500) facilitates the computation of the correlation 
coefficients. 
Tables I, II and III (see pages 152, 160, and 168 respectively) 
show how the twenty -one correlation coefficients between teachers' estimates 
and parents' estimates are arranged in order of magnitude. Table I 
shows that, for the male group, the correlation coefficients range from 
.884 t.009 to .582 ±.028; Table II shows that the range for the female 
group is ,_ rom .334 t.013 to .594 t.023; and Table III shows that the 
range for the total group is from .860 t.003 to .587 ±.020. The average 
correlation coefficient for the male group is .704 ±.021, .720 ±.020 for 
the female group, and .712 1.015 fbr the total group. 
A survey of the contents of Tables I, II and III reveals the very 
important fact that certain temperament traits can be assessed with far 
greater ease than can others. In fact these Tables show us the degree 
of difficulty of assessing the various traits, a high correlation coeffic- 
ient corresponding to a trait which is easily assessed, while a low 
correlation coefficient denotes a trait which is difficult to assess. 
Burt (op. cit.) carried out an essentially similar investigation in his 
London Experiment and we can confirm most of his findings. It should be 
noted, however, that his group was very much smaller than the one used in 
the present investigation, and that our correlation coefficients are, on the 
average, much higher and more statistically significant. An analysis of 
the data in these Tables tends to demonstrate that: - 
(a) primary temperament traits can be assessed with greater ease than can 
those of a secondary and more complex nature. 
(b) temperament traits which are predominantly affective in their 
constitution can be assessed easily. 
((e) temperament traits that are excited by social relationships are 
fairly easy to assess. 
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(â) temperament traits, in which a moral quality predominates, are rot 
easy to assess. 
(e) temperament traits, the assessment of which depends on indirect 
inference rather than on direct observation, are not easy to 
assess. 
We now come to consider the sex differences which exist between the 
coefficient of correlation (Teachers' Estimates v P _rents' Estimates) 
for the male group and the coefficient of correlation (Teachers' Estimates 
v Parents' Estimates) for the female group in respect of specific traits. 
Let us assume that, for the sake of brevity, "r" is equivalent to "the 
coefficient of correlation between teachers' estimates and parents' 
estimates". 
__trix XVIII shows that "r" for the male group is .384 ±.009 and 
Matrix XXXIX showsthat the corresponding "r" for the female group is 
.834 {.013. 
Sex differences:- There is a significant sex difference between these 
two correlation coefficients, the significance ratio having a value of 
3.125. It is easier, therefore, to assess boys for tenderness than girls. 
Matrix LX shows that "r" for the total group is .860 ±.008. 
G ïI1,iüL .I;M O F I Oiìi,LI i Y 
Matrix XXI shows that ,tr," for the male group is .815 ±.014, while 
Matrix XLII shows the corresponding "r" for the female group is .800 ;.014. 
Sex differences:- There is no significant difference between these two 
coefficients of correlation. 
P.Iatrix LXIII shows that "r" for the total group is .803 
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SOCIABILITY 
Matrix shows that "r" for the male group is .789 ±.016 and Matrix 
XXXVIII shows that the corresponding "r" for the female group is .772 
1.016. 
Sex differences:- There is no significant difference between these two 
correlation coefficients. 
Matrix LIX shows that "r" for the total group is .781 ±.012. 
FEARLESSNESS 
Matrix XIX shows that "r" for the male group is .788 ±.0162 while 
Matrix XL shows that the corresponding "r" for the female group is .802 
±.015. 
Sex differences:- There is no significant difference betweerithese two 
coefficients of correlation. 
Matrix LXI shows that "r" for the total group is .796 ±.011. 
ALERTNESS 
Matrix VII shows that "r" for the male group is .739 '.019, while 
Matrix XXVIII shows the corresponding "r" for the female group to he 
.722 11.020. 
Sex differences:- There is no significant difference between these two 
correlation coefficients. 
Matrix XLIX shows that "r" for the total group is .730 ±.014. 
ASSERTIVENESS 
Matrix I shows that "r" for the male group is .722 ±.020 and Matrix 
XXII shows that the corresponding "r" for the female group is .747 ±.019. 
Sex differences:- There is no significant difference between these two 
coefficients of correlation. 
Matrix XLIII shows that "r" for the total group is .738 =.014. 
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ENERGY 
Matrix XII shows that "r" for the male group is .722 t.020 and 
Matrix XXXIII shows that the corresponding "r" for the female group 
is .738 1 .019. 
Sex differences:- There is no significant difference between these two 
coefficients of correlation. 
Matrix LIV shows that "r" for the total group is .730 ±.014. 
C 0- OPERAT IVEI\ L S S 
Matrix XVI shows that "r" for the male group is .721 1.020, while 
t -atrix XXXIII shows the corresponding "r" for the female group to be 
.722 1.020. 
Sex differences : - There is no significant difference between these 
two correlation coefficients. 
I.ie_trix LVIII shows that "r" for the total group is .722 1.014. 
DESIRE FO t CHANGE 
Matrix XX shows that "r" for the male group is .687 ±.022 and 
Matrix XLI shows that the corresponding "r" for the female group is 
.759 :.018. 
Sex differences:- There is no significant difference between these two 
coefficients of correlation. 
Matrix LXII shows t,naL "r" for the total group is .713 1-.015. 
INDUSTRY 
Matrix XV shows that "r" for the male group is .703 1.022 and 
Matrix XXXVI shows the corres ponding "r" for the female group to be 
.690 t.022. 
Sex Differences:- There is no significant differences between these two 
correlation coefficients. 
Matrix LVII shows that "r" for the total group is .695 ±.O16. 
L roc- LD'LRSHIP 
Matrix IV shows that "r" for the male group is .691 ;.022 and 
Matrix XXV shows that the corresponding "r" for the female group is 
.669 ±.024. 
Sex differences : - There is no significant difference between these 
two correlation coefficieht;s. 
Matrix XLVI shows that "r" for the total group is .687 1..016. 
COLSMUCTIVELL,SS 
Matrix V shows that It rtt for the male group is .689 11.022, while 
Matrix XXVI shows the corresponding "r" for the female group to be 
.655 t.024. 
Sex differences : - i'here is no significant difference between these 
two coefficients of correlation. 
Matrix XLVII shows that "r" for the total group is .372 ;.016. 
IhITIÀTIVE 
Matrix III shows that "r" for the male group is .384 1..023 and 
Matrix XXIV shows the corresponding "r" for the female group to be 
.669 ± .024. 
Sex Differences:- 
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There is no significant difference between these two 
correlation coefficients. 
lv!atrix XLV shows that "r" for the total group is .677 ±.016. 
SELF - COivFIDFNCE 
Matrix IX shows that "r" for the male group is .379 1.023 and 
Matrix XXX shows that the corresponding "r" for the female group is 
.721 ±.020. 
ex differences:- There is no significant difference between these two 
coefficients of correlation. 
Matrix LI shows that "r" for the total group is .702 ±.010. 
PERSIS.i'ENICE 
Matrix XIII shows that "r" for the male group is .577 ;.023 and 
Matrix XXXIV shows the corresponding "r" for the female group to be 
.737 t.01S. 
Sex differences : - There is a significant difference between these two 
correlation coefficients, the significance ratio beir_g equal to 3.923. 
It is easier to assess girls for persistence, therefore, than boys. 
Matrix LV snows that "r" for the total group is .730 t.014. 
A1ivI í^I OI, 
Matrix II stio,,rs that "r" for the male group is .074 t.023, while 
Matrix XXIII shows that the corresponding "r" for the female Froup is 
.609 t.027. 
Sex differences : - There is no significant differerce between these 
two correlation coefficients. 
Matrix XLIV shows that "r" for the total group 
C OlvTrtOL OF ATT ENTl OE 
is .64ÿ,> "1.013. 
Matrix XI shows that "r" for the male group is .648 ±.025, while 
Matrix XXXII shows the corresponding 
.716 ±.020. 
Sex differences:- 
"rt1 for the female group to be 
There is no significant difference between these 
two coefficients of correlation. 
Matrix LI II shows that "r" for the total F roup is .588 t .Ol'' . 
CARtFUUESS 
Matrix VIII shows that "r" for the male group is .330 ±.023 and 
Matrix XXIX shows that the corresponding "r" for the female group is 
.393 }.022. 
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Sex differences:- There is no significant difference between these 
two correlation coefficients. 
Matrix L shows that "r" for the total group is .637 ±.017. 
RELIABILITY 
Matrix XIV shows that "rit for the male group is .627 1.026, while 
Matrix XXXV shows the corresponding "r" for the female group to be 
.706 1.021. 
Sex differences : - There is no significant difference between these 
two correlation coefficients. 
Matrix LVI shows that "r" for the total group is .632 '1..017. 
ZUIC} ESS 
Matrix VI shows that "r" for the male group is .624 t.026 and 
Matrix XXVI shows that the corresponding "r" for the female group is 
.710 t.021. 
Sex differences:- There is no signific:..r.t difference bet \;een these 
two coefficients of correlation. 
Matrix XLVIII shows that "r" for the total group is .670 1.016. 
C ILMNESS U1' DER PRESSURE 
Matrix X shows that "r" for the male group is .582 
±.023 and 
Matrix XXXI shows that the corresponding "r" for the female group is 
.594 t.023. 
Sex differences:- There is ro significant lifference between these 
two correlation coefficients. 
Matrix LII shows that "r" for the total group is .587 1.020. 
LITGUISTIC INTELLIGE2;CL y TEMPERAMENT 
For the purpose of determining the degree of correlation which 
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exists, in the present group of individuals, between temperament 
and linguistic intelligence, all the traits listed in the schedule 
have been given the numerical values of 5, 4, 3, 2, and 1 corresponding 
to a, b, cy d, and e. 'Temperament scores' for 1031 individuals 
(573 male and. 488 female) have been obtained for the combined qualities. 
It should be noted that it was the teachers' estimates which were used 
in arriving at this 'temperament score' . 
Male Group 
The correlation coefficient between temperament and intellig- 
ence for the male group is .491 1-.021, as shown in Matrix L`- {IV. 
Female Group 
Matrix LXV shows that "r" (Temperament v Intelligence) for 
the female group is .499 ±.023. 
Total Group 
As showr. in Matrix LXVI, the correlation coefficient between 
temperament and ir:telligence for the total group is .493 ±.015. 
All three coefficients of correlation are significant and there 
is no significant difference between "r" (male group) and "r" (female 
group) . 
These coefficients of correlation are appreciably higher than 
was expected, but this is probably due to the fact that teachers' 
estimates of temperament are unduly biassed by educatioral attain- 
ments. It should also be pointed out that the individual traits 
do not seem to have been rated on a strictli five -point basis. In 
a five -point scale we assume that 105 of the total group are rated a 
for a particular trait, 205, rated b, 40% are rated c, 20i. are 
rated d, and 10, are rated e. It would seem, however, that, in 
both teachers' and parents' estimates, there are far too many individuals 
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rated c and far too few rated a and e. This criticism is especially 
true of the teachers' estimates. The distribution of 'temperament 
scores' and the distributions of individual trait ratings are, therefore, 
much more leptokurtic than they should be. 
The fifteen -point scale used in the classification of 'temperament 
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TABLE SHOWING CORRELATION BETWEEN TEACHERS' ESTIMATES AND 
PARENTS' ESTIMATES FOR DIFFERENT TEMPERAMENT TRAITS 







Tenderness '884 009 
General emotionality 815 014 
Sociability 789 016 
Fearlessness 788 016 
Alertness 739 019 
Assertiveness 722 020 
Energy 722 '020 
Co- operativeness 721 020 
Industry .703 .022 
Leadership 691 022 
Constructiveness 689 022 
Desire for change 687 022 
Initiative .... .684 023 
Self- confidence 679 023 
Persistence .677 023 
Ambition .674 023 
Control of attention 648 025 
Carefulness 630 026 
Reliability 627 026 
Quickness 624 026 
Calmness under pressure 582 028 
Average correlation = 704 
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O 16 89 22 133 
D 3 22 10 35 
E 5 6 1 
F 8 44 115 54 29 254 
Parents' irlat e 
L D C 
7 
B A i F 
A 2 9 7 18 
B 4 20 
, 
19 16 59 
C 10 83 17 6 121 
D 3 17 13 5 3 
E S 5 1 14 
F 11 36 '124 50 29 25C 
Parents' 4 stimat e 





A 1 7 11 JP 
B 24 31 8 
C 14 80 22 4 12D, 
D 20 20 2 42: 
L 
E 4 2 
F 4 36 125 62, 23250 
. 
Alertness 
Y' _ .730 
F.:. - 
, + ._.. - .010 
Carefulness 
,., r = .00 
+.026 ¡l 
Self -confidence 
r = .679 








D C D :-L , F 
2 4 5 11 
13 2 24 22 ::-) 33 
C 9 99 24 3 135 
D 1 27 12 4 45 
L 2 2 2 .--. 0 
1 11 
3 40 140 54 13 250 
Parents' EstiLlate 
E -L, D C D A 2 
11. 1 4 3 13 
--, 
1.) 20 24 4 43 
r, C 18 93 24 2 140 
D 1 22 15 4 42 
E 4 2 1 7 
F 5 42 
L 
133 56 14 250 
Parents' Estimate 
EDC3AF 
1 3 3 12 
B 17 30 7 A. 
C 13 91 25 1 134 
D 2 30 11 1 4/1 
E ! 2 6 2 
F 4 .49 122 59 16 2 r-11 
156 
g.22.2111.1.4211.01t112112!aai 
r = .582 
P.E. - 028 
Control of attention 
r = .648 
P.E. = +.025 
Energy 
r = .722 
P.E. = 4-.020 
330'1" = .,-. - d 
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LL 1 . T ll 
Tem-ps , s waxed 
OJC, gT (JJ 9Z,T GC J i 
^ .. 
T7 i7 r1. 
r T 12 (3T. T (I 
i 
! 
¿CT T LF, T76 ST 0 
OG 9 C7, OF T g`: 
CT 2 T7 T V , 
1 
`I -4' a ,_- C' ' __- 




Parents Lsti:.q&te . 
r 
' A F 
: it 1 7 1 2 20 
i 
3 15 35 9 -30 
C 17 30 1 5 120 
D 4 19 14 2 29 
Li., 5 5 1 11 
F 9 41 112 2 26 250 
Parents' Lsti:nate 
E D C B .A F 
A 1 5 15 21 
B 22 29 10 61 
C 3 86 2)' 1 113 
D 2 29 11 42 
E 6 2 3 
_ 
F 8 84 120 62 26 250 
Parents' Estimate 
i E D C DAF II 
1 
11 A 2 9 
B 10 22 32 
C 10 143 6 159 
428 . 36 
E 10 2 12 





r = .789 
P.E . 4. .016 
T enderness 
r = .884 












,? 12 20 3 40 
r- 
1 
! C 11 127 20 153 
D 1 17 10 23 
E 6 4 10 
F 7 32 
1i 




J D C B rr,, al 1 1 
A 2 4 6 
B 22 22 4 43 
C 22 100 27 149 
D 5 20 15 40 
L 6 1 7 
F 11 43 137 51 3 250 
Parents' Estimate 
E D C B A F 
: 2 3 10 
B 14 30 4 43 
16 112 20 143 
D 31 4 35 
E 7 2 9 
F 7 49 130 52 12 250 
159 
Fearlessness 
r = .788 
P.E. = :.016 
Desire for change 
r = .687 
P.E. +.022 
General Emotionality 
r _ .815 
P.L. _ 4.014 
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TABLE SHOvVING CORRELATION BETWEEN TEti.CHEAS' ESTINtiT:;B AND 
PARENTS' ESTIïd1ATES FOA DIFFERENT TEMPERfiIvIENT TRAITS 







Tenderness .834 .013 
Fearlessness .302 .015 
General emotionality ..... .. .800 .015 
Persistence .787 .013 
Sociability .772 .017 
Desire for change .759 .018 
Assertiveness .747 .019 
Energy .738 .019 
Co- operativeness .722 .020 
Alertness.... .722 .020 
Self -confidence .721 .020 
Control of attention .718 .020 
QUickness .710 .021 
Reliability .705 .021 
Carefulness .696 .022 
Industry .690 .022 
Initiative .669 .024 
Leadership .669 .024 
Constructiveness .655. .024 
Ambition .609 .027 
Calmness under pressure .594 .028 
Average correlation ,. 






, J A 
± 6 _L77 ul 
T-") 13 33 7 53 
C 11 92 14 1 112 
7 31 21 :_) (7,--, ._, 
-,, 
, 5 3 9 
F 12 45 128 51 14 250 
reritt 7 
__ 
-, :, D , ,, 13 A v ,. 
..I. 2 ,- - , 5 12 
T3 '-' 17 23 °. ...i 54 
15 31 27 3 127 
.1.) 
i 
4 20 13 2 44 
_. 
S 4 5 3 1 
L- 
13 
F 3 43 121 31 17 250 
Parents' L;stimate 
i_ D , , n A F__4 
14 A 3 S 
5 1 20,30 7 
i 
531 
r.. - 17 74 23 4 121! 
) 2 23 20 2 40. ... ,), 
ii; 
_ 
4 _ 3 1 3: 




r = .747 
P.E. = t.019 
Ambition 




P.E. = 4%024 
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- D ,-1 j3 A F 
A 1 4 0 - 14, 
..-1 
HT ) 16 7,<> (7- 0 




3 24 16 1 L z,_ .,_ _ 
_1:_l 
3 ,_h 3 12 
1 
4 










2 23 27 7 rzc) u- 
, 
- 13 69 23 4 109 
I) 4 33 1,,) 7 1 53 
Li 7 2 
, 
, 12 
F 11 50 113 57 19 250 
Parents' T,tim- e 
___ 
E D C B A , F 
A 1 5 10 1(-s) 
B 15 25 8 92 
C 16 S6 23 4 12S- 
D 2 93 20 2 47 
E ¡ S 2 IC 
F 10 41 122 55 22 25C 
Alertness 
r = .722 
P.E. = t.020 
Carefulness 
.696 
P.E. = t.O22 
self-confidence 
.721 




Matrix ::I I I 
Parents' Estimate 
. f J 1J ,, 3 r , 
FI 1 4 5 i 10 
11 
i 3 24 21 5 50 
! 
n - ))¡¡ Gli 0 )) v( `% 133 
¡ D 1 20 20 2 4? 
2 8 2 1 9 
-, 
l' 7 42 12+ 59 10 250 
-i'arent s' :,stimate 






3 10 14 
3 15 24 5 44 
C 11 94 29 2 135 
ll 3 23 13 2 46 
E 
I 
ó 2 2 10 
F 9 41,125 58 17 250 
Parents' Estimate 
--- 






5 3 15 
3 14 36 7 57 
C 10 90 17 5 122 
D 2 31 10 2 45 
E 7 2 2 11 
F 9 43 118 60 20 250 
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Calmness under pressure 
r = .594 
P.E. _ 1".028 
Control of attention 
r = .718 
P.3. = 1.020 
Energy 
r = .738 





L D 0 ß A F 
A 2 9 11 
ß 13 28 4 45 
13 102 20 140 
D 1 30 16 47 
E 7 7 
F a 43 131 50 13 250 
Fare 




A 1 5 10 16, 
ß 20 34 6 60 
11 87 19 4 1 121 
D 1 23 10 d4 
L 5 3 1 9 
F S 42 119 63 20 250 
Parents' _intimate 
L D C B A F ; 
_ 
A 1 4 7 12 
ß 14 34 7 55 
C 13 05 26 3 
t 
133 
D 3 21 10 4 -. 38 
E 5 1 1 7 




r = .787 
P.E. _ ±.016 
Reliability 
r = .706 
P 
,-, . = }.021 
Industry 
r = .690 






. .2_, '' i-.) . , '- TD .-_, F 
; , 
: ti 1 ,.) 3 15 
-,'. 
B 12 32 10 c-zi ,) , 
C 12 95 22 3 132 
D 1 22 14 3 40 




SS 122 C3 21 250 
Parents' Estimate 
EDC F 
A 7 10 
-i 
17 
B 14 40 9 63 
C S 89 13 5 120 
D 30 14 44 
E 4 2 
4 40 117 65 24 250 
Parents ' E stima 
ED O B A F 
A 7 9 13 
B 17 34 3 59 
12d o 6 110 10 
D 29 11 
J 
4 
E 6 3 
_ 
' 
F 6 3S 138 51 17 250 
Co-operativeness 
r = .722 
= t.020 
r 
P E = 
e I t 
4- .017 
Tenderness 





Uatri x XLII 
Parents' :,sti 
í._; D C 3 F 
:i O v 
1 
11 29 5 45 
C 17 107 19 143 
í D 3 29 12 44 
i J 
. 
° 1 10 
F 12 47 130 50 11 250 
r'Ürent; ' Estimate 
.,+ 1{, 
IL 2 3 10 
i3 S 14 8 30 
C 2 116 33 1 152 
D 1 23 15 44 
3 5 1 14 
F 9 35 140 49 17 250 
Parents' Estimate 
: D C J F 
I i 4 9 13 
B 14 35 7 56 
C 10 39 22 2 123 
D 1 31 14 46 
12 '-' , L 8 4 
F; 9 45 117 61 18 250j 
167 
Fearlessness 
r = .802 
P.E. _ *_.015 
Desire for change 
r = .759 
P.L. _ 4.018 
General emotior.alit,,r 
r = .800 
P.E. _ *.015 
168 
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tenderness .860 .008 
General emotionality .806 .011 
Fearlessness .796 .011 
Sociability .781 .012 
Assertiveness .738 .014 
Persistence .730 .014 
Energy .730 .014 
Alertness .730 .014 
Co-operativeness .722 .014 
Desire for change .718 .015 
Self- confidence .702 .016 
Industry .695 .016 
Control of attention .688 .016 
Leadership .687 .016 
Initiative .677 .016 
Constructiveness .672 .016 
Quickness .670 .016 
Carefulness .667 .017 
Reliability .662 .017 
Ambition .642 .018 
Calmness under pressure .587 ,C20 
Average correlation .712 




Parents' Estimate r 
E D C B A F 
' A 3 11 16 30 
B 30 67 13 110 
, 
C 24 186 29 3 242 
i 
¡ 
D 10 55 42 107 
6 4 1 11 
F 16 83 262 107 32 500 
Parents' Estimate 
E D C B A F 
4 11 14 29 
B 3 27 55 21 106 
C 2 35 168 49 7 261 
D 8 43 28 5 84 
E 5 11 3 1 20 
F : 15 L92 230 121 42 500 
Parents' Estimate 
E D C B Ì -.--- 
I 
A 2 12 18 32 
I3 3 33 53 19 108 
C 32 16348 4 24 
D 6 52 29 9 9 
1 E . 7 8 2 
F It 13 ,95 229 122 41 504 
Assertiveness 
r = .738 
P.E. = ~.014 
Ambit ion 
r _ .642 
1-.018 
Initiative 
r = .677 




Matrix XLVI I I 
Parents' Estimate 
F 
D C B A F 
A 3 8 16 27 
B 2 33 57 19 111 
29 150 44 7 230 
1 
i j 6 61 38 7 112 
9 7 4 20 
F 15 99 228 116 42 500 
Parents' Estimate 
E D C ' B A F 
ri 2 10 15 27 
B 1 24 57 17 109 
C 1 35 176 49 7 267 
D 2 38 31 2 2 75 
E 1 11 10 1 22 
F 14 
L 
84 244 117 41 500 
Parents' Estimate 
r.- 
E D C B A j F 
A 4 9 17 30 
B 38 47 17 02 
C 34 169 55 8 66 
D 6 44 24 6 80 
E ; 9 11 2 22 
F 15 89 237 117 42 5001 
Leadership 




r = .670 






E D C B A F 
A 2 9 19 30 
B 31 59 21 111 
C 23 174 47 8 257 
D 6 46 26 1 79 
L i 10 10 3 I 23 
F 16 84 236 116 48 500 
Parents' Estimate 
! 
E D C B A F 
A 2 15 15 32 
B 6 43 46 23 118 
C 23 157 40 10 230 
D 7 50 31 6 94 
15 7 4 26 fE 
F 22 86 237 107 43 500 
Parents' Estimate 
L D C B A F 
A 2 12 21 
1 
35 
B 39 56 16 
i 
111! 
C 30 166 45 8 
i 
249; 
D 2 43 40 4 39 
L ' 12 4 16 





r = .730 
P.E. _ 1-.014 
Carefulness 
r = .667 
P.E. = t.017 
Self- confidence 
r = .702 





















29 179 53 9273 
i 
1 
H) 2 47 32 o ,--,.,-:) 0::_., 
IL; S 4 3 15 
F 16 32 
_.) 
235 115 29 GOO 
Parents' _,stimate 
1, 1) o 3 ;-L F 
A 2 7 13 27 
13 35 43 9 92' 
' 29 190 53 4 276 
D 4 50 28 5 83 
E 10 4 3 17 
F 14 33 253 114 31 500 
i'arenLs' Estimate 
J C'13 A 1 F 
tf. 3 8 16 27 
B 31 35 14 111 
C 23 131 42 6 252 
D 4 6J 21 3 99 
21 E 9 8 4 
F i 13 92 240 119 36 500 
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Calmness under pressure 
r .587 
P - ,020 
Control of attention 
r = .688 
P.E. = 4',016 
Energy 
r = .730 






n. 1 6 17 24, 
13 1 51 10 
(1; 196 /17 1 277 
2 Z_ 37 89 
11 15 







r = .652 















i) ._: 13 1 1 .i.° 
ii. 2 13 20 35 
B 23 67 19 114 
0 29 175 40 3 252 
i 
5 41 23 5 79 
LL 10 9 1 20 
F 15 79 r34 125 47 50C 
IL, J.) 
-I Il ,,1 2 
.:L 1 12 25 33 
3 33 69 JO 124 
, C 11 175 4S 6 238 
D 2 59 25 86 
L 10 4 14 
F 12 74 237 127 50 500 
Parents' Estimate 
L T1C.T3AF 
A 9 18 27 
B 27 56 8 91 
C 16 253 15 235 
i) 4 57 15 73 
E 16 5 21 
F 20 78 295 81 26 5ool 
Co-operativeness 
r = .722 
P.E.= 1.014 
Sociability 















iD ; B ri F 
1 4 17 2: 
, 
23 49 13 35 




D 4 46 22 72 
i 
I E 15 5 
- 
J 
F 19 79 
It 
280 92 3 .'=:CC 
Parents' Estimate 
Ì E D C B ' 
4 1°.: 12 
B 3C 36 7E, 
C 24 216 60 1 301 
D 43 30 84 
E 14 6 1 21 
F 20 78 277 100 25 500 
Parents' Estimate 
L J D C B A F 
A 6 17 23 
B 28 65 11 104 
C 26 201 42 2 271 
D 1 62 13 81 
, 
L 15 6 21 
F 16 94 247 113 50 500 
Fearlessness 
r = .796 
+.011 
Desire for change 
r = .718 
P.E. = *_.015 
General emotionalit- 
r = .806 
F.E. _ ±.011 
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1 I 1 4i20 12 6 e 3 -- 
1 1 2. 2 4 9 26 22 115 2 
2 2 6 9 934 15 13 I 7 
1 
I 
2 2 3 4 110 13 122 18 11 4 
2 1 9 9 11 10 
i 22 12 




a 61 6 8 2 
2_LI. 


















11 1 1 1 ! 5 
, 
-- - . _ 1 ! ..4 L 
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2 9. 10 28. 35i 501 59 149; 92: 5830 2219 6 4)57 
Coefficient of correlation = .491 
Probable error (r) .021 









E E4- 1)- 
I 
1 1 1 2 
1 1 5 
1 
D 1 1 
a 
2 
Hi 1 1 
; E 
E_ 










A- A A4.1 F 
1 
1 i 1 1 3 
_,_ _- - ------1------- I 
1 1 I 3 2 5 2 1 18 
1.1 3 10 8 4 2 1 1 35 ; 
3 3 23 8 8 4 3 5 1 581 
6 4 20 12 11 6 LI- 6 1 754 
2 t 6 12 23 14 14 6 5 2 88j 
9i12 17125 14 7 3 1 95 
7 9 &L17 10 1 1 62 .- 
2 1 36 






30 43 51 129 75 . 52 ; 27 20 17. 4 - 488 
' 
Coefficient of correlation = .499 
Probable error (r) = 4" 023 
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Chapter 8 
STxTI á'1 IL;r,L, AivALYSIS OF TEST DATA 
(A) Frequency Distributions 
It has to be pointed out at the commencement of this chapter 
that, in the statistical analysis of data, the writer is only concerned 
with the frequency distributions of the total scores in the various 
tests, }which compose the vocational guidance test battery, and that he 
does not concern himself, for the present, with the scores in individual 
sub- tests, ?he more rigid analysis of the individual sub -test distrib- 
utions will probably be attempted at some later date. 
MENTAL AGE 
Male Grout 
Table I shows the distribution of mental ages for the various 
school groups and for the total male group, while the histographic 
representation of the frequency distribution for the total male group 
appears on the following page. As shown in Table the mean mental 
age for the total male group is 174.928 months with a probable error of 
:.416 months . The standard deviation for the group is 13.513 months. 
The measure of skewness for this distribution has a value of -.001. 
182 





months T B J.C. D.K. 
246 - - - 1 - 1 
2 40 - 2 45 1 - 1 - 2 
234 - 239 - 3 1 1 5 
228 - 233 1 - 3 - 4 
222 - 227 2 1 - - 3 
216 - 221 2 - 2 1 5 
210 - 215 4 1 1 1 7 
204 - 209 8 2 6 1 17 
198 - 203 21 14 7 4 46 
192 - 197 26 11 12 5 54 
186 - 191 34 24 28 4 90 
180 - 185 43 27 31 12 113 
174 - 179 51 39 33 11 134 
168 - 173 37 34 28 1e 115 
162 - 167 36 34 14 16 100 
156 - 161 25 19 22 17 83 
150 - 155 15 lo 8 10 49 
144 - 149 15 8 5 13 41 
138 - 143 4 4 1 13 22 
132 - 137 2 - - 5 7 
126 - 131 2 - - - 2 
120 - 125 - - - 1 1 
- 119 1 - - 1 2 
330 237 204 132 903 
HISTOGRAM OF DATA CONTAINED IN TABLE 
Y .4a =-o..-_. ç 
Souanba,zg 
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Table II also shows various parameters for this distribution of mertal 
ages. It should be noted that for all practical purposes the distribut- 
ioi. is symqetrical about the mean. 
Table II 
Mean 174.923 
Probable error (mean).- ..... 
Median 174.933 
Probable error (median) 1.519 
Upper quartile (Q3) 135.135 
Lower quartile (l)....,...,,..e 162.547 
Semi- interquartile range 11.319 
Standatd deviation 18.516 
Skewness ((pi) -.001 
Female Group 
Table III shows the distribution of mental ages for the 
total female group and for the various school groups, the histographic 
representation of the frequency distribution appearing on the following 
page. Table IV shows that the mean mental age for the total female 
group is 174.736 months with a probable error of 1.377 months. The 
standard deviatior t r the group is 16.032 morths and the meE sureof 
skewnesshas a value of e -.127; other parameters pertaining to this 
distribution appear in Table IV. 
Sex differences 
There is no significant difference between the mean mental ages 




months T B J.O. D.K. 
246 - - - _ _ _ 
240 - 245 - _ - _ - 
234 - 239 1 - - - 1 
228 - 233 - - 1 - 1 
222 - 227 - - 1 - 1 
216 - 221 3 1 1 - 5 
210 - 215 4 1 3 1 9 
204 - 209 7 7 10 1 25 
198 - 203 9 5 9 3 26 
192 - 197 24 14 12 7 57 
186 - 191 35 28 12 5 80 
180 - 185 39 33 32 8 112 
174 - 179 47 27 24 6 104 
168 - 173 50 33 25 18 126 
162 - 167 36 23 22 13 94 
156 - 161 42 22 13 8 85 
150 - 155 23 11 15 12 61 
144 - 149 10 7 3 4 24 
138 - 143 3 - 2 3 8 
132 - 137 1 - - 1 2 
126 - 151 - - 1 - 1 
120 - 125 - - - - - 
- 119 - - - - - 


























































































of the male and female groups. 
Table I+T 
i.iean 174.735 
1robable error (me.:) 1.377 
Median 174.05 
Probable error (median) 1.471 
Upper quartile (; ,) 135.472 
Lower quartile ('tl) 152.337 
Semi- interquartile range 11.318 
Standard d eviati or 15.032 
Skewness (f, i) +.127 
Total Groin - hale and Female 
Table V shoves the mean mental age for the total group and 
for the various school groups which compose it. The histogra7.)hic 
re,)resentation of the frequency distribution appears or the following 
page. Table VI shows that the mean mental age for the total 
group is 174.844 months with a probable error of *_.232 months. 
The median mental age is 174.524 months with a probable error of 1.352 
months, while the standard. deviation for the group is 17.354 months. 
The measure of skewness for this distribution is +.055, i.e. very 
slightly positive, this is however not statistically significant. 
The mean chronolo .ical age for the total group was, as has been 
previously noted, 1'66.360 months. There is therefore a difference 
of 8.475 months between the mean mental age and the mean chronological 
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DISTRIBUTION OF MENTAL AGES 
(Male and Female) 
M.A. School Total 
months T B J.C. D.K. 
246 - - - 1 - 1 
240 - 245 1 - 1 ( - 2 
234 - 239 1 3 1 1 6 
228 - 233 1 - 4 - 5 
222 - 227 2 1 1 - 4 
216 - 221 5 1 3 1 10 
210 - 215 8 2 4 2 16 
204 - 209 15 9 16 2 42 
198 - 203 30 19 16 7 72 
192 - 197 50 25 24 12 111 
186 - 191 69 52 40 9 170 
180 - 185 82 60 63 20 225 
174 - 179 98 66 57 17 238 
168 - 173 87 67 53 34 241 
162 - 167 72 57 36 29 194 
156 - 161 67 41 55 25 168 
150 - 155 38 27 23 22 110 
144 - 149 25 15 8 17 65 
138 - 143 7 4 3 16 30 
132 - 137 3 - - 6 9 
126 - 131 2 - 1 - 3 
120 - 125 - - - 1 1 
- 119 1 - - 1 2 
664 449 `0 I 1725 













for the total group tested in the investiga.tior. , irdicating that the 
group as a whole is approximately eight months in advance of its 
chronological age. This finding should, however, be regarded with 
so.ae reserve, since it is the `ever l belief that the American norms 
used for the r :iihlmann- Anderson are not suitable for Scottish children. 
Table VI 
Mean 174.844 
Probable error (mean) ±.(282 
Median 174.524 
Probable error (median) "1.352 
Upper quartile (:43) 185.831 
Lower quartile Q1) 162.693 
Semi- interquartile range 11.569 
Stancard. deviation 17.364 
Skewness (O1) i.050 
The discrepancy between the mental and chronological ages accounts for 
the rather high mean intelligence quotient which has been found for 
the group. In the preparation of ratings for the test we have, as 
will be later seen, taken the range 103 - 107 as representing C 




Table VII shows the frequency distributions of linguistic 
irtelligence quotients for the various school groups and for the total 
male group (003 individuals) , while the histographic representation 
of the frequency distribution for the total group ap -,Dears below on the 
same page. Table VIII shows that the me;._r intelligence quotient 
for this croup is 105.140 with a probable error of ±.247 and that the 
median for the distribution has a value of 104.850 with a probable 
error of ±.303. The standard deviation for the group is 10.935 and 
the :neasure of skewness is very siall, having a value of +.079. The 
other parameters pertaining to the distribution are shown in Table VIII 
Table VIII 
Mean 105.140 
Probable error (mean) . 4.247 
I.Iedian 104.850 
Probable error (median) 1.308 
Upper quartile (Q3) 111.959 
Lower quartile (Q,1) 97.761 
Semi- interquartile range 7.099 
Standard deviation 10.935 
Skewness 01) t.079 
Lote : - The above parameters refer only to the frequency distribution 
of the linguistic intelligence quotients (total male group). 
DIST'IBiUTION OF INTELLIGENCE QUOTIENTS 
(Male ) 
I.Q. School Total 
T B J.C. D.K. 
138 - 1 2 4 - 7 
133 - 137 2 1 - 1 4 
128 - 132 7 3 6 1 17 
123 - 127 14 3 6 - 23 
118 - 122 26 15 21 2 64 
113 - 117 37 20 27 10 94 
108 - 112 60 45 35 15 155 
103 - 107 57 52 41 15 165 
98 - 102 63 48 28 16 155 
93 - 97 30 29 23 30 112 
88 - 92 22 11 10 22 65 
83 - 87 6 7 3 14 30 
78 - 82 2 1 - 4 7 
73 - 77 2 - - 2 4 
- 72 1 - - - 1 
330 237 204 132 ='03 
192 
A4F4rffff4f /. 
85 go q5 /00, I05 I/o I15 /2o Ig5 /3o /35 I!/p ,t.!,Q, tiOitPiLtJ 
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Female Group 
Table IX shows the frequency distributions of linguistic 
intelligence quotients for the total female group (822 individuals) 
and for the various school groups which compose the total female sample. 
The histographic representation of the frequency distribution of the 
intelligence quotients for the total female group appears below Table IX. 
As shown in Table. X, the mean intelligence quotient for this group is 
105.425 with a probable error of ±.249 and that the median intelligence 
quotient is 104.730 with a probable error of ±.311. The standard 
deviation for the distributioi is 10.605 and the measure of skewness 
is 4 -.197. 
Table X 
Mean 105.425 
Probable error (mean) *.249 
Median 104.730 
Probable error (median) ±.211 
Upper quartile (Q3) 112.317 
Lower quartile (Q1) 97.891 
Semi- interquartile range 7.213 
Standard deviation 10.605 
Skewness (ai) rt .107 
Note : - The parameters which appear in the above Table refer to the 
frequency distribution of linguistic intelligence quotients (total 
female group) 
Sex differences 
There is no significant difference between the mean intelligence 
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DISTRIBUJTION OF INTELLIGENCE QUOTIENTS 
(Female) 
School Total 
T B J .C. D.K. 
138 - 4 - 1 
5 133 -137 3 - 3 - 128 - 132 8 - 3 - 16 
123 - 127 11 9 7 2 29 
118 - 122 20 14 19 2 55 
113 - 117 37 28 23 7 95 
108 - 112 48 32 34 9 123 
103 - 107 69 39 39 10 157 
98 - 102 52 42 27 26 147 
93 - 97 46 33 14 15 108 
88 - 92 28 13 12 11 64 
83- 87 5 2 3 6 16 
78 - 82 2 - 1 2 5 
73 - 77 1 - - - 1 
- 72 - - - - - 
334 212 186 90 822 
o 
;a.:" ilo ;, , 130 135 1:4-0 
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cuotients of the male and fanale groups. 
Total Grou - I.Iale and Female 
Table XI shows the distribution of linguistic intelligence 
quotients for the total group and the distributions for the various 
inciiviuual school groups. The histographic representation of the 
frequency distribution for the total group appears or the following 
page. Table XII shows that the mean intelligence quotient for the 
group is 105.276 with a probable error of t.175 and that the median 
intelligence quotiert is 104.790 With a probable error of 4.219. The 
standard deviation for the distribution if 10.800 while the measure of 
skewness has a value of +.135. 
One of trie most interesting features of the frequency distributions 
of intelligence quotients is the surprisingly low standard 
deviation. This is, ho ;ever, rot the fault of the test but rather 
of the group. The sample of the 13 - 14 school population which was 
tested in this scheme of vocational guidance was, of necessity, a 
selected one. The schools chosen for this investigation cane under 
the general heading of Advanced Division or Intermediate and this type 
of school contains pupils who have gassed through the Primary Schools 
and who intend, in the great majority of cases, to leave school on 
attaining tiffe ::minimum statutory school-leavir =age. Pupils, on the 
other hand, who have shown particular promise in the Primary Schools 
and who are above average intelligence usually go to a Secondary School 
for a minimum period of three rears, while the pupils who are borderline 
and below borderline intelligence usually are sert to Special Schools 
and never reach the Advanced Division or Secondary Schools. The group 
tested is, therefore, somewhere between the two extremes, so that one 
would expect to find a standard deviation which is less than the 
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DISTRIBUTION OF INTELLIGENCE QUOTIENTS 
(Male and Female) 
School 
Total 
T B J.C. D.K. 
138 - 5 2 5 - 12 
133 -137 5 1 3 1 10 
128 - 132 15 3 9 1 28 
123 - 127 25 12 13 2 52 
118 - 122 46 29 40 4 119 
113 - 117 74 48 50 17 189 
108 - 112 108 77 69 24 278 
103 - 107 126 91 80 25 322 
98 - 102 115 90 55 42 302 
93 - 97 76 62 37 45 220 
88 - 92 50 24 22 33 129 
83 - 87 11 9 6 20 46 
78 - 82 4 1 1 6 12 
73 - 77 3 - - 2 5 
- 72 1 - - - 1 
664 449 390 222 1725 
?able ri.I I 
TJlean .... , 




Probable error (median) ±.219 
Upper quartile (Q3) 112.113 
Lower quartile (Q1) 97.802 
Semi- intercyuartile range 7.153 
Standard deviation 10.800 
Skewness (pi) -t.135 
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HISTOGRAM OF DATA CONTAINED IN TABLE 
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generally accepted figure of fifteen. 






133 - 137 .,_it ..,.e. 
128 - 132 .._... A- 
123 - 127 B+ 
118 - 122 B 
113 - 117 B- 
108 - 112 C+ 
103 - 107 C 
98 - 102 C- 
93 - 97 D+ 
88 - 92 D 
8,3 - 87 . . . . . . . . . . . . D- 
78 - 82 . Lt 
73 - 77 E 
- 72 E- 
maximum 
Lote:- In the calculation of intelligence quotients a^basal chronological 
age of 192 months (16 years) wa,3 used for this test. 
The original Kuhlmann -Anderson T;orns are shown on pages 107 - 108 : 
Appendix A. 
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PRACTICL Irr LLTJ IGENCE Q a.w Scores) 
Male Group 
Table XV shows the distributior of raw scores in the pra.cticn1 
in elligenc e test for the total male group and for the individual 
school croups. As shown it Table XIV, the :wean raw score is 93.330 
4.719 ano the median raw score is 90.333 4.899. The standard deviation 
is 32.937 and the measures of skewness has a value of 4.277. 
It will probably be remembered that the total raw score is arrived 
at by addih, together the scores in the three individual sub -tests 
which compose the practical intelligence test battery, viz. efficiency 
score in the Oakley Formboard Test plus twice the score in the Koh's 
Block Desigli Test plus the score in the Cube Construction Test. 
Table XIV 
M e an 03.380 
Probable error (mean) +.719 
Median 90.333 
Probable error (median) 4'.399 
Upper quartile (43) ... 113.747 
Lower quartile (Q1) 68.117 
Semi- interquartile range 22.815 
Standard deviation 32.937 
Skewness (pi) 1-.277 
Note : - The parameters in the above Table refer to the total frequency 
distribution of raw scores (Total Male Group). 
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T B J.C. D.K. 
190 - 1 1 1 2 5 
180 - 189 3 5 2 - 10 
170 - 179 3 2 3 - 8 
160 - 169 7 4 3 2 16 
150 - 159 13 7 3 1 24 
140 - 149 5 9 9 5 28 
130 - 139 14 7 9 4 34 
120 - 129 19 25 11 11 66 
110 - 119 26 29 16 12 83 
100 - 109 36 37 26 11 110 
90 - 99 38 24 21 19 102 
80 - 89 37 30 25 20 112 
70 - 79 52 19 17 16 104 
60 - 69 43 25 22 13 103 
50 - 59 26 22 26 15 89 
40- 49 8 5 9 12 34 
- 39 7 7 3 10 27 
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Table XVII shows the frequency distribution of raw practical 
intelligence scores for c,lie total female group and the frequency 
distributions for the individual school groups. The histographic 
representation_ of the distribution of ravi scores for tae total fa Tale 
group appears or the same page . Table XVI Shows that the mear ra'.: 
score for the group is 78.282 ±.JOB and the median raw score is 74.222 
1.761. The standard deviation for the group is 19.244 and i 1 has 
a value of 4-.446. The otrler p ai ameters pertaining to the distribution 
are snown below in Table XVI. 
Table XVI 
Mean 78.282 
Probable error (mean) 4.609 
Median 74.292 
Probable error (median) 1..761 
Upper quartile (:L3) 96.151 
Lower quartile (;i) 57 -664 
Semi- irterquarti le range 19.244 
Skewness (Al) 
Sex differences 
The mear raw scores for the male and female groups are 
significantly different and it is therefore necessary to construct 
separate norms for boys and girls. It is interesting to rote that 
the measures of skewness for the two distributions are also significantly 
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T B J.C. D.K. 
190 - 1 1 - - 2 
180 - 189 - - - - - 
170 - 179 - - - - - 
160 - 169 - - - 2 2 
150 - 159 2 1 1 1 5 
140 - 149 6 3 1 1 11 
130 - 139 8 3 2 1 14 
120 - 129 14 12 4 3 33 
110 - 119 23 19 12 4 58 
100 - 109 25 19 16 8 68 
90 - 99 30 24 18 11 83 
80 - 89 44 24 22 13 103 
70 - 79 46 32 29 13 120 
60 - 69 53 33 35 16 137 
50 - 59 56 35 30 22 143 
40 - 49 27 12 16 5 60 
- 39 17 9 11 7 44 
352 227 197 107 883 
203 
DISTRIBUTION OF PRACTICAL INTELLIGENCE RAW SCORES 




Total T B J. C. D.C. 
190 - 2 2 1 2 7 
180 - 189 3 5 2 - 10 
170 - 179 3 2 3 - 8 
160 - 169 7 4 3 4 18 
150 - .159 15 8 4 2 29 
140 - 149 11 12 10 6 39 
130 - 139 22 10 11 5 48 
120 - 129 33 37 15 14 99 
110 - 119 49 48 28 16 141 
100 - 109 61 56 42 19 178 
90 - 99 68 48 39 30 185 
80 - 89 81 54 47 33 215 
70 - 79 98 51 46 29 224 
60 - 69 96 58 57 29 240 
50 - 59 82 57 56 37 232 
40 - 49 35 17 25 17 94 
- 39 24 16 14 17 71 
690 485 403 260 1838 
Table tiIX 
T. dean 86.127 
Probable error (mean) 
Median 




Upper quartile ('.,3) 106.101 
Lower quartile (x;11 62.104 
Semi- interquartile range 21.999 
Standard deviation 31.089 
Skewness (01) +.379 
Note : - The parameters which appear in the above Table refer to the 
frequency distribution of raw scores for the Total Group - Male and Female 
204 
HISTOGRAM OF DATA CONTAINED IN TABLE 
0 0 C 
, 
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different and this would seem to indicate that the test is more difficult 
for girls than it is for boys. An appreciable degree of the skewness 
found in the distributions is probably due to the time factor which 
invariably induces positive skewness in a distribution. 
In the construction of norms for the practical intelligence we 
have noted that the standard deviation of the distribution of raw scores 
for the male group is greater than the correspordinp7 value for the female 
Eroup . A standard deviation of 16 has been adopted for the male 
F_ :roue and one of 15 for the female group. 
Total Group - :ale and Female 
Table XVIII shows the frequency d.istributior of total raw 
scores for the total group and the distributions for the various 
individual school groups. The histographic representation of the 
frequency distribution for the total group appears on the following .?age. 
As shown in Table XIX, the mean raw score for the group is 36.127 with 
a probable error of ±.489 and the median raw score is 82.198 with a 
probable error of !.3l1. The standard deviation for this distribution 
has a value of 31.039, while the measure of skewness is positive, viz. 
+..79. 
Note:- she norms for the Practical Intelligence Test are shown on 
Pages 100 - 110: Appendix A. 
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PitACI1IC1,1L II;'PI;LLIGENCE (Intelli.gence tients1 
Male Group 
Table XX shows the distributions of practical intelliEence 
quotients for the male group and for the individual school groups 
which compose it. The histographic representation of the frequency 
distribution of practical ìntelli`'ence quotients is to be found below 
Table XX. As shown in Table XXI ) the mear intelligence quotient for 
the group is 99.930 with a probable error of *.359 and the median 
intelligence quotient is 99.827 with a probable error of +.449. The 
s aLdard deviation for the distribution is 16.470 arc : the measure of 
skewness is +.023. 
Table ; XI 
Mean 99.980 
Probable error (mean) .... , +.359 
Median 99.827 
Probable error (median) _ +.449 
Upper quartile (w3) 110.931 
Lower quartile (-,) 33.657 
Semi- interquartile rane 11.137 
Standard deviation 16.470 
Skewness ((31) +.028 
Note:- The parameters in the above Table refer to the frequency 
distribution. of practical intelligence quotients for the Total Male 
Group. 
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DISTRIBUTION OF PRACTICAL INTELLIGENCE QUOTIENTS 
(Male) 
I.Q. School , Total 
T B J.C. D.K. 
133 - 11 11 6 4 32 
128 - 132 12 10 6 2 30 
123 - 127 10 8 4 4 26 
118 - 122 16 13 14 7 50 
113 - 117 17 32 17 9 75 
108 - 112 38 25 11 8 82 
103 - 107 40 33 28 12 113 
98 - 102 47 27 28 28 130 
93 - 97 43 26 26 21 116 
88 - 92 34 24 12 11 81 
83 - 87 28 18 15 9 70 
78 - 82 20 16 17 9 62 
73 - 77 12 6 10 7 35 
68- 72 3 3 7 10 23 
- 67 7 6 5 12 30 
338 258 206 153 955 
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Female Group 
Table XXIII shows the distribution of practical intelligence 
quotients for the total female group and. the distributions for the 
respective school groups. The histographic representation of the 
frequency distribution of practical intelligence quotients for the 
female group is to be found below Table XXIII. Table XXII shows that 
the mean intelligence quotient for the group is 99.790 4-.359 and that 
the median intelligence quotient is 99.197 *.449. The standard 
deviation for. the group is 15.815 and/71 is +.113. 
Table ;XII 
Mean 99.790 
Probable error (mean)...-- 1.259 
Median 
Probable error (median) 
99.197 
4.449 
Upper quartile (Q3) 109.561 
Lower quartile (Q1) 88.750 
Semi- interquartile range 10.406 
Standard. deviation 15.815 
Skewness (ßl) +.113 
Note:- The parameters in the above Table refer to the fquency 
distribution of practical intelligence. quotients for the Total Female 
Group. 
Sex differences 
There is no significant difference between the mean practical 
intelligence quotients of the male and female groups, but there is still 





T B J.C. D.K. 
133 - 7 6 2 4 19 
128 - 132 11 8 3 1 23 
123 - 127 18 12 6 3 39 
118 - 122 20 15 13 6 54 
113 - 117 20 19 12 3 54 
108 - 112 30 17 16 8 71 
103 - 107 43 24 27 9 103 
98 - 102 47 37 37 13 134 
93 - 97 42 24 23 14 103 
88 - 92 31 18 21 13 83 
83 - 87 26 19 14 13 72 
78 - 82 26 10 10 12 58 
73- 77 17 8 1 1 27 
68 - 72 10 4 8 5 27 
- 67 4 6 4 2 16 









a significant difference as far as skewness is concerned, indicatirr 
that , while standardisation has to a great extent nullified: the degree 
of skewness in the distribution of raw practical intelligence scores 
of the male group, it is still present in the distribution of practical 
intelligence quotients of the female group. 
Total Group - Ma.le and Female 
Table XXIV shows the frequency distribution of practical 
intelligence quotients for the total group and the corresponding 
distributions for the individual school groups. The histogram of the 
total frequency distribution appears on the following page. As shown 
in ?able ;;XV, the -aear practical intelligence quotient for the group 
is 99.837 with a probable error of 1.254 while the median practical 
intelligence quotient is 99.697 with a probable error of t.318. The 
standard deviation for the distribution is 16.160. 
the ratings which were used for the practical intelligence test 
are to be found below in Table XXVI. 





8 1` , 132-  A ri 
123 - 127 A- 
118 - 122 D+ 
113 - 117 E 
108 - 112 D- 
103 - 107 C+ 
98 - 102 C 
93 - 97 C- 
38 - 92 Dt 
83 - 87 D 
78 - 82 D- 
73 - 77 E4 
68 - 72 E 
- 67 E- 
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DISTRIBUTION OF PRACTICAL INTELLIGENCE QUOTIENTS 
(Male and Female) 
I.Q. 
School Total 
T B J.C. D.K. 
133 - 18 17 8 8 51 
128 - 132 23 18 9 3 53 
123 - 127 28 20 10 7 65 
118 - 122 36 28 27 13 104 
113 - 117 37 51 29 12 129 
108 - 112 68 42 27 16 153 
103 - 107 83 57 55 21 216 
98 - 102 94 54 65 41 264 
93 - 97 85 50 49 35 219 
88 - 92 65 42 33 24 164 
83 - 87 54 37 29 22 142 
78 - 82 46 26 27 21 120 
73 - 77 29 14 11 8 62 
68- 72 13 7 15 15 50 
- 67 11 12 9 14 46 
690 485 406 260 1838 
Table XXV 
99.837 
Probable error (.fic6'.r ) 4.254 
Median 99.697 
Probable error (median) 1..318 
Upper quartile ( 110.621 
Lower quartile ( .61) 88.704 
;e.ni- interquartile range 10.959 
Standard deviation 16.160 
Skewness (/31) 1-.026 
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HISTOGRAM OF DATA CONTAINED IN TABLE 
to 1P 9 9 n 
4- 4:1 
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T.'iECiiA1ICAL ,(Raw 'Scores) 
T,:'al e Group 
Table XXVIII shoos the distribution of raw mechanical aptitude 
scores for the male group and the corresponding distributions for 
the school Lvoups. The histographic representation of the distribution 
of raw scores for the male group appears below Table XXVIII. As 
shown in Table the mean raw score for the group is 12.181 with 
a probable error of ±.099 and the median raw score is 11.796 with a 
probable error of ±.124. The standard deviation is 4.368 and the 
distribution is positively skew. 
Table T.KVII 
Mean 12.181 
Probable error (mean) I.099 
Median 11.796 
Probable error (median) *.124 
Upper quartile (q3) .14.768 
Lower quartile (Q1) 9.058 
Semi- interquartile range 2.855 
Standard deviation 4.368 
Skewness (01) 
Vote:- Taie parameters in the above Table refer to the frequency 
distribution of raw mechanical aptitude scores of the Total Male 
Group 
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T B J.C. D.K. 
29 -30 - - - - - 
27 - 28 - 2 - - 2 
25 - 26 - 6 - - 6 
23 - 24 1 7 - 1 9 
21 - 22 5 15 2 3 25 
19 - 20 9 22 2 7 40 
17 - 18 23 22 6 7 58 
15 - 16 35 39 15 8 97 
13 - 14 54 46 40 14 154 
11 - 12 61 29 43 29 162 
9 - 10 59 41 38 27 165 
7- 8 46 13 31 17 107 
5 - 6 18 5 16 13 52 
3- 4 4 1 4 7 16 
1- 2 2 - 1 - 3 
317 248 198 133 896 
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Female Group 
Table XXX shows the frequency distributions of raw mechanical 
aptitude scores for the female group and for the various individual 
schools which compose the group, the histographic re-oreser..tation of the 
total freluency appearin .. below Table XXX. Table XXIX shows that 
the mean raw score for the group is 9.379 with a probable error of 
'1.087 anc, that the median ray: score is 9.203 with a probable error of 
I.109. The standard deviation for the distribution is 3.582 and it 
is positively skew, /31 having a value of + -.145. 
Table X.XIX 
Mean 9.379 
Probable error (mean)..at,.,,. *.037 
Tedian 9.2066 
Probable error (median) x.109 
Upper quartile (3) 11.953 
Lower quartile (,41). 6.452 
Semi- interquarti le rag:; ;e 2.753 
Standard deviation 3.582 
Skewness (p1) x.145 
Note:- The parameters in the above Table refer to the frequency 
distribution of raw mehcanical aptitude scores of the Total Female 
Group. 
Sex differences 
The mean raw scores for the male and female groups are 
significantly different and this necessitates the construction. of 
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DISTRIBUTION OF MECHANICAL APTITUDE RAW SCORES (FEMALE) 
Raw School Total 
Scores T B J.C. ( D.K. 
29 - 30 - - - - - 
27 - 28 - - - - - 
25 - 26 - - - - - 
23 - 24 - - - - - 
21 - 22 - 1 - - 1 
19 - 20 - 2 - 2 4 
17 - 18 2 13 - 1 16 
15 - 16 9 21 6 13 49 
13 - 14 15 46 13 15 89 
11 - 12 41 50 25 15 131 
9 - 10 63 43 29 18 153 
7 - 8 62 20 44 11 137 
5 - 6 81 11 42 11 145 
3 - 4 23 2 17 4 46 
1- 2 4 - 3 - 7 
300 209 179 90 778 








1'5 3.5 55 .5 
. 
61.5 11,5 13 5 155 
t'V}i5 ;t,,(ct"} 
,(4).6- 235 255 2r6 295 
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separate norms for boys and Finis. It should be noted that the norms, 
which appear on pages 111 - 117 Appendix AI have not been constructed 
entirely on the basis of uhe data obtained in the present investigation. 
The writer, previous to the commencement of this scheme of vocational 
guidance, tested some 2000 pupils, an entirely different group from the 
present one, with Cox's Mechanical Aptitude Test and has been able to 
construct norms for boys (C.A. 120 - 191 months) and for girls (C.A. 
150 - 185 months). See pages 111 - 117 : Appendix A. 
Total Group - dale and Female 
`able X>ÇXI shows the distribution of raw mechanical aptitude 
scores for the total group and for the individual school groups composing 
it. T.he histographic representation_ of the distribution for the total 
group appears on the page following Table XXXI. As shown in Table 
XkXII, the mean raw score is 10.879 with a probable error of 1..070 and 
the median score is 10.541 with e probable error of 1.O83. The 
standard deviation for the group is 4.262 and 1 is positive. 
The fact that the measure of skewness is positive would seem to 
indicate that the test is probably too difficult for the group concerned 
in this scheme. 1` evertheless , the theory might be formulated that 
skewness is not so much a manifestation of the degree of difficulty of 
the mechanical aptitude test but rather of the degree of si ecifidty of 
mechanical aptitude, since it is not infrequently found that the more 
specific -the aptitude the more skew is the distribution of the scores 
in that particular aptitude test. 
In the construction: of norms for this test a standard deviation 
of fifteen has been provisionally selected for boys and one of fourteen 
for girls. 
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DISTRIBUTION OF RAW MECHANICAL APTITUDE SCORES 
(Male and Femme) 
Raw Sch.ol Total 
Scores T B J.C. D.K. 
29-30 - - - - - 
27 - 28 - 2 - - 2 
25 - 26 - 6 - - 6 
23 - 24 1 7 - i 9 
21 - 22 5 16 2 3 26 
19 - 20 9 24 2 9 44 
17 - 18 25 35 6 8 74 
15 - 16 44 60 21 21 146 
13 - 14 69 92 53 29 243 
11 - 12 102 79 68 44 293 
9 - 10 122 84 67 45 318 
7- 8 108 33 75 28 244 
5 - 6 99 16 58 24 197 
3 - 4 27 3 21 11 62 
1- 2 6 - 4 - i 10 
617 457 377 223 1674 
89.4% 94.2X, 93.6% 85-8/, 
-. 
E1iïo 
.,i , r , -- able L_ 
I ;ear 10.879 
Probable error (i iean) r .070 
Lïed_ian 10.541 
Probable error (median) ;.033 
Up.der quartile (4,3) 13.532 
Lower quartile (h1) ........... 7.723 
Semi- interquartile r&n e 2.928 
Standard deviation 4.232 
























































































































































































' " ( 3tandarçli sed_ Score .'rI'I. 
1 ale Group 
Table XXLIV shows the frequency distributions of standardised 
necha_ric :_l aptitude scores for the male group and for the individual 
school groups composing,it. The histogram of the frequency distribut- 
ion for the male group is to be found below Table X XXIV. Table XXXIII 
shows that the mean standardised score for the croup is 99.410 with e 
probable error of 1.302 and ':,hat the median standardised score is 99.639 
with a probable error of ±.373. The standard deviation_ for the 
distribution is 13.415 and the measure of skewness has a value of -.053. 
Table XXXIII 
Mean 
Probable error (mean) 
Median 





Upper quartile (73) ...... 107.566 
Lower quartile (.L),.,._....r 91.033 
S erni -int erquarti le range 3.237 
Standard deviation 13.415 
Skewness (pi) -.053 
Votes- The above parameters refer to the freuercy distribution 
of standardised mechanical aptitude Total Male Group 
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T B J.C. D.K. 
133 - 1 10 - - 11 
128 - 132 - 3 - - 3 
123 - 127 5 13 1 3 22 
118 - 122 12 30 3 8 53 
113 - 117 23 28 - 9 60 
108 - 112 24 26 19 7 76 
103 - 107 44 48 27 10 129 
98 - 102 65 36 46 19 166 
93 - 97 52 21 27 30 130 
88 - 92 28 14 21 12 75 
83 - 87 21 10 20 8 59 
78 - 82 23 4 19 11 57 
73 - 77 13 4 9 8 34 
68 - 72 4 1 5 8 18 
- 67 2 - 1 - 3 
317 248 198 133 896 
/// -- r ihn ins Il ) Ils Ign 125 
Standardised Mechanical Aptitude Scores 
222 
Female Group 
Table =VI shows the distributions of standardised 
mechanical aptitude scores for the female group and for the individual 
school groups. The histogram of the frequency distribution for the 
female group appears below this Table. As shown in Table XXKV below, 
the :nean standardised score for the group is 98.013 with a probable 
error of ±.349 and the median standardised score is 99.083 with a 
probable error of -1.436. The standard deviation for the distribution 
is 14.440 and the measure of skewness is very slightly negative, havirs 
vElue of -.091. 
Table :CaV 
Me an 98.618 
Probable error (mean) ±.349 
Median 99.086 
Probable error (medi'an) 1 .436 
Laper quartile (':3) 108.220 
Lower quartile (:21) 87.340 
Semi- interquartile range 10.440 
Standard deviation 14.440 
Skewness (e1) -.091 
Pote,- The parameters in the above Table refer to the frequency 
distribution of standardised mechanical aptitude scores Total Female 
Group. 
Sex differences: - 
There is no significant difference between the mean standardised 
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Standardised Mechanical Aptitude Scores 
223 





T B J.C. D.K. 
Total 
133 - - 5 - 2 7 
128 - 132 1 4 - 1 6 
123 - 127 4 17 1 7 29 
118 - 122 13 19 8 5 45 
113 - 117 11 25 12 9 57 
108 - 112 10 29 12 8 59 
103 - 107 38 27 14 8 87 
98 - 102 43 50 29 23 145 
93 - 97 46 11 22 7 86 
88 - 92 26 9 21 4 60 
83 - 87 45 7 20 6 78 
78 - 82 35 4 20 6 65 
73 - 77 14 1 13 3 31 
68- 72 9 1 4 1 15 
- 67 5 - 3 - 8 
300 209 179 90 778 
lip 
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Total Group - Male Und Female 
Table XXXVIII shows the frequency distributions of stardardised 
mechanical aptitude scores for the total group and foi' the total 
individual school groups. The histographic representation of the 
frequency distribution for the total group is shown on the followir47 
page. Table XXXIX shows that that the mean standardised score for the 
group is 99.041 with a probable error of ±.229 and the median standard- 
ised score if 99.397 with a probable error of ±.233. The standard 
deviation for the total group is 13.905 and the measure of skewness has 
a value of -.077. 
the ratinffs vj:.li.ch were used for the mechanical aptitude test are 
showr. in cable KXXVII. 




133 - A+ 
128 - 132 A 
123 - 127 A- 
118 - 122 B+ 
113 - 117 B 
103 - 112 . B- 
103 - 107 . C+ 
98 - 102 
93 - 97 C- 
83 - 92 Dt 
83 - 87 D 
78 - 82 D- 
73 - .77 Et- 
63 - 72 E 
- 67 E.. 
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DISTRIBUTION OF STANDARDISED MECHANICAL APTITUDE SCORES 





T B J. C. 1 D.K. 
133 - 1 15 - 2 18 
123 - 132 1 7 - 1 9 
123 - 127 9 30 2 10 51 
118 - 122 25 49 11 13 98 
113 - 117 34 53 12 18 117 
108 - 112 34 55 51 15 135 
103 - 107 82 7 5 41 18 216 
98 - 102 108 86 75 42 311 
93 - 97 98 32 49 37 216 
88 - 92 54 23 42 16 135 
83 - 87 66 17 40 14 137 
78 - 82 58 8 39 17 122 
73 - 77 27 5 22 11 65 
68 - 72 13 2 9 9 
- 67 7 - 4 - 
617 457 377 223 1674 
Table serti; {I1`L 
ç: ç:. CY1 Mean 
Probable error (mean) .229 
Median 2.307 
Probable error (:.tedian) }.233 
Upper quartile (3) 107.352 
Lower quartile (:: 1) 39,371 
Semi- interquartile range 9.241 
Standard deviation . 13.905 



































































































MANUAL DE;XThhITY (Raw scores) 
Hale Group 
Table XLI shows thé distributions of raw manual dexterity 
scores for the male group and for the individual school groups, the 
histogram of the frequency distribution for the male group appearing 
below the fable. Table XL shows that the raw mean manual dexterity 
score is 114.372 with a probable error of ±.288 and that the median raw 
score is 114.616 with a probable error of '1.360. The standard deviation. 
is 13.180 and the distribution is very slightly negatively skew. 
The raw manual dexterity score, as has been stated before, is found 
by adding together the median scores in the three sub -tests which compose 
the manual dexterity test battery, viz. assembling test, dissembling test 
and the pegboard. test. 
Table XL 
Mean 




Probable error (median) }.360 
Upper quartile (Q3) 123.209 
Lower quartile (1) 105.474 
Semi- interquartile range 8.868 
Standard deviation 13.180 
áketiness (0 1) -.056 
Note:- The parameters in the above Table refer to the frequency 
distribution of raw manual dexterity scores for the Total Male Group. 
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T B J.C. D.K. 
145 - 6 2 3 - 11 
140 - 144 9 6 4 - 19 
135 - 139 15 9 6 - 30 
130 - 134 31 22 15 1 69 
125 - 129 29 24 21 4 78 
120 - 124 47 41 28 7 123 
115 - 119 53 46 41 11 151 
110 - 114 44 33 36 20 133 
105 - 109 47 32 19 29 127 
100 - 104 14 15 19 29 77 
95 - 99 25 19 8 26 78 
90 - 94 10 4 2 14 30 
85 - 89 5 4 4 3 16 
80 - 84 3 1 - 7 11 
- 79 - - - 2 2 
338 258 206 153 955 
0 
Qe. q'¡ in2 11 .142 J i32 141 
229 
Female Group 
Table XLIII shows the distributions of raw manual dexterity 
scores for the female group and for the school groups composing it. The 
liistographic representation: of the frequency distribution for the femle 
group appears below Table XLIII. As shown in Table XLII, the mean 
raw manual dexterity score is 107.867 with a probable error of ±.313 and 
the median raw score is 107.126 with a probable error of ±.391. The 
standard deviation for the group is 13.765 and the distribution is 
positively skew) (3 1 having a value of +.161. 
Table XLII 
Mean 107.867 
Probable error (mean) 71.313 
Median 94.....P 107.126 
Probable error (medi.._; ... s .... x.391 
Upper quartile ( 3) ..... c ....... 116287 
Lower quartile (1) ............. 98.917 
Semi- interquartile range... 8.685 
Skewness ((l) +.161 
Standard deviation 13.765 
Dote:-, The parameters in the above Table refer to the frequency 
distribution of raw manual dexterity scores for the Total Female Group 
Sex differences 
There is a significant difference between the mear raw manual 
scores for the male and female groups, necessitating the construction 
of separate norms for boys and girls. The measures of skewness are 
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T B J.C. D.K. 
145 - 11 1 - - 12 
140 - 144 8 - 1 - 9 
135 - 139 4 2 6 - 12 
130 - 134 12 6 4 - 22 
125 - 129 30 14 7 1 52 
120 - 124 36 14 12 1 63 
115 - 119 29 20 27 3 79 
110 - 114 45 36 30 6 117 
105 - 109 57 42 33 27 159 
100 - 104 41 41 26 20 128 
95 - 99 30 19 18 12 79 
90 - 94 24 18 17 17 76 
85 - 89 14 9 10 10 43 
80 - 84 7 3 4 4 18 
- 79 4 2 2 6 14 
352 227 107 883 
231 
This is due to the fact that in the assembling test the boars obtaired, 
a 
on the average, much higher scores than the girls, a finding to some 
-.tent expected, since boys are much more accustomed to handle nuts and 
bolts. 
Total Group - Iv'Iale and Female 
Table XLIV shoals the distribution of raw manual dexterity scores 
for the total group and the corresponding distributions for the individ- 
ual school groups. The histographic representation of the frequency 
distribution for the total group is shown on the page following Table 
XLIV. Table XLV contains the parameters for the total frequency 
distribution of raw scores. The mean raw score for the group is 
111.245 ±.218 and the median raw score is 110.720 ±.273. The standard 
deviation for the group is 13.345 and 01 has a value of +.114. 
In the construction of norms for this test, a standard deviation 
of fourteen has been provisionally selected for both boys and girls. 
The norms are shown on pages 120 - 121 : Appendix A. 
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T B J.C. D.K. 
145 - 17 3 3 - 23 
140 - 14 4 17 6 5 - 28 
135 - 139 19 11 12 - 42 
130 - 134 43 28 19 1 91 
125 - 129 59 38 28 5 130 
120 - 124 83 55 40 8 186 
115 - 119 82 66 68 14 230 
110 - 114 89 69 66 26 250 
105 - 109 104 74 52 56 286 
100 - 104 55 56 45 49 205 
95 - 99 55 38 26 38 157 
90 - 94 34 22 19 31 106 
85 - 89 19 13 14 13 59 
80 - 84 10 4 4 11 29 
- 79 4 2 2 8 16 
690 485 403 260 1838 
Table XLV 
Mean 111.245 
Probable error (mean) t.218 
Median 110.720 
Probable error (median) ±.273 
Upper quartile ("Lc) 120.589 
Lower quartile (s ) 101.756 
Semi- interquartile range 9.417 
Standard deviation 13.845 
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Ca-L :UAL DLXTI RITY Standardised Scores) 
Laie Group 
Table XLVII shows the frequency distributions of standardised 
manual dexterity scores for the total male group and for the individual 
Echool groups. The histogram of the totnl frequency distribution apte ars 
below Table XLVII. ris shon in Table XLVII the mean s tar:dardi sed score 
for the total male group is 100.205 ± .230 and the mediar standardised 
score is 100.154 1.360. 2hè standard deviation for the distributior: is 
13.180 and the measure of skPwness is very slightly positive. 
Table XLVI 
Mean ............... 
Probable error (_Zean),e......,. 
Liedian . , , .. 





Upper quartile (ß;3).....,..., 109.024 
Lower quartile (¿1) 91.167 
Semi- interquartile range 3.929 
Standard deviation 13.180 
Skewness (01) 4-.012 
Prote : - The parameters which appear in the above Table refer to the 
frequency distribution of standardised manual dexterity scores of the 
Total Male Group. 
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T B J.C. D.K. 
133 - 3 1 2 - 6 
128 - 132 9 4 2 - 15 
123 - 127 15 8 3 - 26 
118 - 122 19 18 11 1 49 
113 - 117 28 30 15 3 76 
108 - 112 35 30 25 6 96 
103 - 107 51 39 39 12 141 
98 - 102 47 44 38 17 146 
93 - 97 44 30 31 32 137 
88 - 92 26 19 21 25 91 
83 - 87 27 24 9 26 86 
78 - 82 21 6 4 20 51 
73 - 77 7 3 5 2 17 
68 - 72 4 2 1 5 12 
- 67 2 - - 4 6 
338 258 206 153 955 
f') 
7A VT rib ,00 n5 iio á" rTo 35 
í.ÿI2A4atdcaa '40.4440,1 1. xtik.4 
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Female Group 
Table !'.LI <L shows the frequency distribution of standardised 
manual dexterity scores for the total female and the correspordiné- 
distributions for the individual school female groups, the his togra_r hic 
representation of the total frequency appearing below the Table. Table 
XLVIII shows that the mean standardised score for the group is 9°. 209 with 
a probable error of 1.312 aud the the median standardised score is 99.497 
with a probable error of ±.390. The standard deviation for the prroup 
is 13.730 and the distribution is very slightly positively skew, having 
a value of + -.090. 
Table XLVIII 
Mean 99.909 
Probable error (mean)-...... ±.312 
Hedi an 99.497 
Probable error (median) '1.390 
Upper quartile (3) 103.453 
Lower quartile (Q1) 90.732 
Semi- intercluartile range 8.846 
Standard deviation 13.730 
Skewness ( 1) x.090 
Note : - The parameters which appear in the above table refer to the 
frequency distribution of standardised manual dexterity scores for the 
Total Female Group 
Sex differences 
There is ro significant difference between the me °r. standardised 
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T B J.C. D.K. 
133 - 13 1 1 - 15 
128 - 132 8 3 4 - 15 
123 - 127 10 4 8 - 22 
118 - 122 25 12 6 1 44 
113 - 117 33 13 13 1 60 
108 - 112 29 20 27 4 80 
103 - 107 47 32 26 5 110 
98 - 102 59 46 32 22 159 
93 - 97 40 40 26 21 127 
88 - 92 33 21 19 14 87 
83 - 87 27 18 15 16 76 
78 - 82 15 9 13 12 49 
73 - 77 8 4 4 5 21 
68 - 72 3 2 1 3 9 
- 67 2 2 2 3 9 
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manual dexterity scores of the male and fermale groups. 
Total- Group - and 1, ea1e 
Table LI shows the frequency distributions of st{r,(E.r<'ised 
manual dexterity E cores for the tct':.1 croup and for the it diviCu 1 to", 1 
school groups. she histcraphic repre.:entation of the fre..uenc;;- for the 
tot l trou.? appears on the page following ?able LI. Table LII shots 
that the mean standardised score for the group is 100.033 ±.212 
the .ne,n standardised score is 99.312 1.205. The s :ar:L:rd deviation. 
for the group is 13.445 and the distribution is very s li ̂ fitly p o li t ivA 
skew, being ecual to . -.053. Other parameters pertair. t c the 
distribution are sown in -lable LII. 
The rat.in(s used for the rJF.nual Dexterity Test are s.o-.,r, belon: ir 
?able L. 










123 - 127 A- 
113 - 122 B+ 
113 - 117 B 
108 - 112 n- 
103 - 107 + 
o, ' ., c - 102 s " 
°3 - 97 - 
88 - 92 D+ 
33 - 37 
n 
( <:.) - - 2 iJ 1J- 
73 - 77 .2t 
,.,, 0ò - 72 E 
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DISTRIBUTION OF STANDARDISED MANUAL DEXTERITY SCORES 




T B J.C. D.K. 
133 - 16 2 3 - 21 
128 - 132 17 7 6 - 30 
123 - 127 25 12 11 - 48 
118 - 122 44 30 17 2 93 
113 - 117 61 43 28 4 136 
108 - 112 64 50 52 10 176 
103 - 107 98 71 65 17 251 
98 - 102 106 90 70 39 305 
93 - 97 84 70 57 53 264 
88 - 92 59 40 40 39 178 
83 - 87 54 42 24 42 162 
78 - 82 36 15 17 32 100 
73 - 77 15 7 9 7 38 
68 - 72 7 4 2 8 21 
- 67 4 2 2 7 15 
690 485 403 260 1838 
Table LII 
Mean 100.063 
Probable error (mean) -.212 
Median 99.812 
Probable error (median) ±.265 
Upper quartile (yc) 103.765 
Lower quartile (.1) ......... 90.969 
Semi -in terquartile rare 8.893 
Standard c eviatior ......... , . 13.445 




























¡/,y 1' / 



































Li;Gï,ISH TEST (lta5;1 r3cor es) 
Bale Group 
Table LIV shows the frequency distributior:sof raw scores in 
the Ln ~lish Test for the total male group and for the individual school 
male Lrou s. The histogram for the total frequency distribution 
ad)ears below Table LIV. Table LIII s':ows that the mear raw score 
for the total group is 167.100 with a probable error of ±.356 and that 
the median raw score is 168.130 with a probable error of 11.032. 
The standard deviation 2)r the distribution is 38.530, while the 
measure of skewness is very slightly negative, 
Table LIII 
Al beirg equal to -.084. 
Yeai..................G _.. 167.100 
Probable error (mean)....., f .333 
Median 163.180 
Probable error (median) ±1.032 
Upper quartile (43) 195.780 
Lower quartile (Q1) 143.221 
Semi- interquartile range 26.279 
Standard deviation ....... 38.580 
Skewness (131) -.084 
Note:- The parameters in the above .Table refer to the frequency 
distribution of raw English scores for the Total Male Group. 
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DISTRIBUTION OF RAW SCORES FOR ENGLISH TEST 
(Male) 
Raw School Total 
Scores T B J.C. D.K. 
245 - 2 1 - - 3 
230 - 244 11 8 6 2 27 
215 - 229 30 27 13 4 74 
200 - 214 38 36 15 2 91 
185 - 199 44 38 26 16 124 
170 - 184 47 33 30 10 120 
155 - 169 66 26 34 16 142 
140 - 154 36 29 37 26 128 
125 - 139 17 18 19 16 70 
110 - 124 17 9 14 12 52 
95 - 109 9 4 8 14 35 
80 - 94 4 5 1 6 16 
65 - 79 5 2 1 3 11 
50 - 64 4 1 - 3 8 
- 49 - - - 2 2 
330 237 204 132 903 








Table LVI shows the frequency distribution of raw scores in 
the English Test for the total female group and the corresponding 
distributions for the individual school female groups. The histogram 
for the total frequency distribution appears below Table LVI. As shown 
in Table LV, the mean raw score for the total Female group is 162.930 
with a probable error of ±.854 and the median raw score is 163.926 with 
a probable error of 11.067. The standard deviation for the distribution 
is 36.280 and the measure of skewness is ec;ual to -.082, the distribution 
being slightly negative. 
Table LV 
Mean . 
Probable error (mean) 
16 2.9 30 
t.854 
Median 163.926 
Probable error (median) ±1.067 
Upper quartile ( 3) 190.064 
Lower quartile (Qi) 140.192 
Semi -inter. quartile range 24.936 
Standard deviation 36.280 
Skewness ('l) -.082 
Note:- The parameters in the above Table refer to the frequency 
distribution of raw English scóres for the Total Female Group. 
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T B J.C. D.K. 
245 - - 1 - - i 
230 - 244 8 3 1 1 13 
215 - 229 19 18 9 1 47 
200 - 214 37 32 13 4 86 
185 - 199 35 41 14 3 93 
170 - 184 53 49 16 11 129 
155 - 169 45 29 22 17 113 
140 - 154 59 25 43 14 141 
125 - 139 23 7 22 13 65 
110 - 124 35 4 22 10 71 
95 - 109 12 3 9 11 35 
80 - 94 3 - 10 2 15 
65 - 79 4 - 4 1 9 
50 - 64 1 - 1 2 4 
- 49 - - - - - 
334 212 186 90 822 
94.9% 95. 4% 94. 4íá 84.1; 93.l;ó 
- 




g) = - og2 
4'2 yz ioz R1 132 14.7 
. 




There is no significant difference between the mean raw English 
scores of the male and female groups. 
Total Group - Male and Female 
Table LVII shows the frequency distributions of raw scores in 
the Lrglish Test for th't total group and for the individual school total 
groups. The histographic r. epresentatior_ of the total frequency distribut- 
ion appears on the page following Table LVII. As shown in Table LVIII, 
the mean raw score for the total group is 165.120 17.610 and the median 
rave score is 163.270 t.762. The standarddeviation for the group is 
37.560 arid the distribution is slightly negatively skew. Other p lr_umeters 
pertLiniLg to the total frequency distribution are to be found in Table 
LVIII. 
In the preparation of norms for the English Test, a standard deviation 
of fifteen has been used. The norms for the English Test are to be 
found on page 122 : Appendix A. 
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T B J.C. D.K. 
245 - 2 2 - - 4 
230 - 244 19 11 7 3 40 
215 - 229 49 45 22 5 121 
200 - 214 75 68 28 6 177 
185 - 199 79 79 40 19 217 
170 - 184 100 82 46 21 249 
155 - 169 111 55 56 33 255 
140 - 154 95 54 80 40 269 
125 - 139 40 25 41 29 135 
110 - 124 52 13 36 22 123 
95 - 109 21 7 17 25 70 
80 - 94 7 5 11 8 31 
65 - 79 9 2 5 4 20 
50 - 64 5 1 1 5 12 
- 49 - - - 2 2 
664 449 390 222 1725 
96.2% 92.6% 96.8% 85.4% 93.8% 
Table LVIII 
ì.i e Gr. 165.120 
Probable error (mean).......:.« +.610 
Median ............ .,....,.,... 135.270 
Probable error (median) *.762 
Upper quartile (q3) 193.331 
Lower quartile (Q1) 141.633 
Semi- interquartile range 25.349 
Standard devia.tion.. 37.560 
Skewness (el) -.092 
2 47 
HISTOGRAM OF DATA CONTAINED IN TABLE 
248 
LNGLISJ TEST ¡Standardised Scores 
Tars le Group 
Table LX shows the frequency distribution of standardised 
English scores for the to4_1 male croup and the corne nondirj- distrib'it- 
ioi s for 'the individual school male groups. The ',isto`rL. hic re=eser,t- 
atioL of the frequency distribution for the total male group is to be 
found below Table LV. As shown in Table LIX, the mean standardised 
Lnlish score for the group is 101.155 with a probable error of ±.333 
and the median standardised score is 100.873 with a probable error of 
±.422. The standard deviation is 15.050 and the distribution is very 
slightly positively skew. 
Table LI- 
Mean . 101.155 
Probable error (lean) 
4 
.333 
Liedian ................ etTO.00 100.373 
Probable error (median) 1.422 
Upper quartile (`: 3) 110.645 
Lower quartile (1) 21.993 
Semi- interquartile range 2.324 
Standard devic.ti or . ....... . 15.030 
Skewness ( 1) 1-.056 
Dote:- The parameters in the above Table refer to the frequency 
distribution of standardised UnElish scores for the Total I'r,le 
2 49 






T B J.C. D.K. 
133 - 7 4 3 1 15 
128 - 132 12 17 8 - 37 
123 - 127 14 10 7 - 31 
118 - 122 24. 12 7 2 45 
113 - 117 25 23 11 2 61 
108 - 112 31 34 21 13 99 
103 - 107 48 33 26 9 116 
98 - 102 62 32 35 17 146 
93 - 97 45 18 37 19 119 
88 - 92 20 28 16 18 82 
83 - 87 15 10 18 15 58 
78 - 82 8 5 9 12 34 
73 - 77 7 3 3 10 23 
68 - 72 4 6 2 5 17 
- 67 8 2 1 9 20 
330 237 204 132 903 
e5 10 
9 a1d. 11y ao 125- 130 
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Female Group 
Table LXII shows the frequency distributions of standardised 
English scores for the individual school female ;'rouas and the frequency 
distribution for the total female group (322 individuals), the histo 
graphic representation of the latter distribution a_ 3earin`, below the 
Table. Table LsI shows that the mean standardised Er_ -fish score for 
the group is 100.190 with a probable error of ±.3`30 and the median 
st ndardised score is 99.685 with a probable error of ±.412. the 
standard deviacioi for the group is 14.020 and the distribution is 
slightly positively skew, 1 being equal to 4-.005. 
Table LXI 
Mean 100.190 
Probable error (mean) 
ß...7,."C 
r' eo lure 99.665 
Probable error (median) ±.412 
Upper quartile (3) 109.178 
Lower quartile (gil) 91.108 
S e_iii - int e rqu art i l e range 9.035 
Standard deviation 14.020 
Skewness ((ll) +.065 
Ilote : - The parameters in the above Table refer to the frequency 
distribution, of standardised English scores for the Total Female 
Group. 
251 





Total TB J.C. D.K. 
133 - 7 - - - 7 
128 - 132 9 6 4 1 20 
123 - 127 9 13 3 - 5 
118 - 122 19 14 11 3 47 
113 - 117 27 22 8 1 58 
108 - 112 29 33 8 3 73 
103 - 107 53 40 17 3 113 
98 - 102 47 43 24 16 130 
93 - 97 52 23 29 15 119 
88 - 92 35 7 38 8 88 
83 - 87 21 7 18 15 61 
78 - 82 10 . 2 12 14 38 
73 - 77 6 2 2 7 17 
68 - 72 4 - 8 1 13 
- 67 6 - 4 3 13 






e5 0 y go gs 90 9,5 oo io5 
no 
116 ,zo 121 ááMaa 
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Sex differences 
There i. ro Sl,T7_ is difference between the :neon standard- 
ised English scores of the :male and female groups. 
Total Group - I "ale and Female 
Table LXIV shows the frequency c istrirutior s ci star.c:a.rdised 
-r. li sh scores for the various individual school total grou~)s ..nd 
the fre(uenc r distribution for the total group (1725) individuals) , the 
.?istograï)hic reJresenta.ulon of the latter distribution ..p earin ̀  on the 
,age uhich follo..ls 'Table LXIV. Table LXV shoes that the me:.r_ standard - 
iseo score for the total group is 100.393 ±.237 and' the :iedian score 
is 100.408 ` . 295. The standard deviation for the ,yrou'D is 14.595 
and 1 has a value of 1-.059. The distribution is, therefore, for all 
practical purposes symmetrical about the .neap. Other parameters 
)ert".in.in . to the tonal frequency distribution are to be found in 
Table LXV. 
The ratings which were used for the Standardised Test are 
shown belo-1 in Table LXIIZ. 
1Lri n L1 v1 J 20z't Tb; JT 
Table LXI I I 
Standardised 
Scores Rating 
133 - . A4 
128 - 1.32 A 
123 - 127 A- 
118 - 122 I3t 
113 - 117 R 
103 - 112 R- 
103 - 107 
9J - 102 
a`/l 3 - 97 L- 
. > - 92 D4 
Sr D 
n_ r- 
- ! ( zJ -1 
- 7 
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DISTRIBUTION OF STANDARDISED ENGLISH SCORES 




T B J.C. D.K. 
133 - 14 4 3 1 22 
128 - 132 21 23 12 1 57 
123 - 127 23 23 10 - 56 
118 - 122 43 26 18 5 92 
113 - 117 52 45 19 3 119 
108 - 112 60 67 29 16 172 
103 - 107 101 73 43 12 229 
98 - 102 1C9 75 59 33 276 
93 - 97 97 41 66 34 238 
88 - 92 55 35 54 26 170 
83 - 87 36 17 36 30 119 
78 - 82 18 7 21 26 72 
73 - 77 13 5 5 17 40 
68 - 72 8 6 10 6 30 
- 67 14 2 5 12 33 
664 449 390 222 1725 




Probable error (raec_i _) ± .20 
Upoer quartile (-,,3) 110.023 
Lower quartile (,41) 01.337 
Semi- interquartile ran,,e. 9.243 
Standard creviation 14.595 
Skewness ((31) +-.059 









ri tI2I -iLfl TIC TEST (Raw Scores) 
T, .ale Grou 
Table LVII sho s the frequency dístributior.s of raja scores 
in the Ar ithmetic Test for the various individual school male groups 
and for the total male group, the histogram for the latter distribution 
üpe, rind below the Table. Table LVI shows that the mean raw score 
for the group is 98.700 with a probable error of '1.731 arec that the 
nediar raw score is 96.971 with a probable error of *.951. The 
standard deviation for the croup is 34.050 and the distribution is 
positively skew 1 beir_c equal to +.152. 
Table LVI 
Mean 93.700 
Probable error (mean) , . t.761 
Median 4f00 ..., 93.971 
Probable error 
Upper quartile (Q3) 113.904 
Lower quartile ()..,e., 9..... 75.470 
Semi- ir.terquartilt range 21.717 
Standard deviation 34.050 
Skewness (01) 4 -.152 
The parameters in the above Table refer to the frequerc:7 
distribution of raw Arithmetic scores for the Total Tale Group. 
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DISTRIBUTION OF RAW SCORES FOR ARITHMETIC TEST 
(Male) 
` Raw School 
Total Scores 
T B J.C. D.K. 
215 - 3 - - 1 4 
200 - 214 1 - 1 2 4 
185 - ' 199 2 1 - 1 4 
170 - 184 8 11 2 - 21 
22 155 - 169 12 4 14 5 46 140 - 15 4 20 
24 
7 
17 11 77 125 - 139 
110 - 124 
25 
41 43 35 13 132 
95 - 109 








17 17 3 
65 - 79 36 25 27 19 107 
50 - 64 25 31 16 26 98 
35 - 49 14. 7 2 13 
36 
20 - 34 3 - - 
- 19 1 - 1 2 4 












rz 27 rrz 5i g 87 roz py 134, 4% r"- ri )14 22Z 
Raw Arithmetic Scores 
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Female Gr2u2 
Table E(IX showd the frequency cistributions for the variol.is 
ìrdividual .school female groups and the total frequenc; ci stribution 
for the female group (330 individuals) , the histogram for the latter 
distribution a»)ea.ring below Table Li IX. s shown in Table LXVIII , 
the dear rai; score for the group is 107.006 with a probable error of 
t.762 and the median raw score is 104.850 with a probable error of 
E the -.953. The standard deviation for the roup is 32.565 and 
measure of ske`aness is positive, having a value of f-.198. 
Table VI I I 
Mean 107.006 
Probable error (mean) 1.752 
Median 104.350 
Probable error (median) ±.953 
Tipper quartile (3) 127.340 
Lower quartile (Q1) 84.474 
Semi- interquartile range 1.433 
,3tndarG aeviatioñ 32.555 
Skewness ((3i) +-.198 
Note : - The parameters in the above Table refer to the frequency 
distribution of raw Arithmetic scores for the Total Female Group. 
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DISTRIBUTION OF RAW SCORES FOR ARITHMETIC TEST 
(Female) 
Raw School Total 
Scores T B J.C. D.K. 
215 - 3 - - - 3 
200 - 214 2 1 - - 3 
185 - 199 8 2 - - 10 
170 - 184 8 5 3 2 18 
155 - 169 15 12 1 3 31 
140 - 154 32 20 7 - 59 
125 - 139 45 36 17 5 103 
110 - 124 70 42 18 10 140 
95 - 109 54 43 39 19 155 
80 - 94 49 31 45 21 146 
65 - 79 35 13 34 14 96 
50 - 64 8 6 18 13 45 
35 - 49 5 1 1 6 13 
20 - 34 - 1 2 5 8 
- 19 - - - - - 
334 213 185 98 830 
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Sex differences 
There is a significant difference between the mean raw 
¡.ii,hmetic scores of the male ar female Eroups, the sigrificance 
ratio, , having a value of 5.198. The girls tested in this 
d 
scheme would appear to be superior in 2trithmetic to the bo;s of a 
si;nilar chronological age. This difference can to some extent be 
explained by the fact that the »upils who are taking Commercial Courses, 
in ,which arithmetic is one of therrincipal courses, are predominantly 
members of the female group. In consequence of this fact, therefore, 
separate norms have not been constructed for both sexes. 
In the preparation of norms for the Arithmetic Test a standard 
deviation of fifteen has been adopted. The norms appear on page 
123 ; Appendix A. 
Total (11-011 fl - iale and Female 
Table LUC shows the frequency distributions of raw Arithmetic 
scores for the individual school total groups and the frequency 
distribution for the total group (1739 individuals) ) the histos--raphic 
representation of the latter distribution appearing on the page following 
this Table. Table LCXI shows that the mean ram score for the group 
is 102.664 with a probable error of 1.544 and that the median raw score 
is 100.695 with a probable error of ±.680. The standard deviation 
for the group is 33.600 and the distribution is positively skeva, 3 
having a value of +.176. The test therefore shows a terdency of being 
too difficult for the age group tested. The degree of difficulty, 
as indicated by the measure of skewness, is however probably due to the 
length -of the test and not to the complexity of the individual 
constituents in the various sub -tests. 
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T B J.C. D.K. 
215 - 6 - - 1 7 
200 - 214 3 1 1 2 7 
185 - 199 10 3 - 1 14 
170 - 184 16 16 5 2 39 
155 - 169 27 16 6 4 53 
140 - 154 52 27 21 5 105 
125 - 139 70 60 34 16 180 
110 - 124 111 85 53 23 272 
95 - 109 122 85 88 33 328 
80 - 94 120 76 82 38 316 
65 - 79 71 38 61 33 203 
50 - 64 33 37 34 39 143 
35 - 49 19 8 3 19 49 
20 - 34 3 1 2 13 19 
- 19 1 - 1 2 4 
664 453 391 231 1739 
% 96.2% 93.4% 97.0% 88.8% 194.6% 
ÿe.._.i 
Me ìn 102. 34 
Probable error (mean) 1.544 
Median 100.695 
Probable error (median) ..630 
Upper quartile (Lo) 122.333 
Lower quartile ( 1) 70.770 
Seri -int erqua.rti le ran re 21.553 
Standard deviation 33.500 
Skewness (01) +.176 
26L 
HISTOGRAM OF DATA CONTAINED IN TABLE 
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ARITHivïLTIC TEST . (Standardised Scored 
Male Group 
Table LXXIII shows the frequency distributions of standardised 
Aritirnetic scores for the individual school male groups and for the total 
hale group, while the histogre2hic representation of the latter frequency 
distribution appears below the Table. Table LXXII shows that the mean 
standardised Arithmetic score for the group is 98.335 with a probable 
error of }.332 and that the median standardised score is 98.676 with a 
probable error of ±.415. The standard deviationfor the group is 
14.850 and the measure of skewness is equal to 4.032. 
Table LXXII 
Mean 98.835 
Probable error (mean) 1-.332 
Median 98.676 
Probable error (mediar) t.415 
Upper quartile (3) 107.723 
Lower quartile (Q1) 89.284 
Semi- irterquartile range 9.220 
Standard deviation...., 14.850 
Skewness (pl) 1-.032 
Note : - The above parameters refer to the frequency distribution of 
standardised Arithmetic scores for the Total :`!ale Group. 
DISTRIBUTION OF STANDARDISED ARITHMETIC SCORES 
(Male) 
Standardised. School 
Total Scores T B J.C. D.K. 
133 
9 7 2 3 21 
128 - 132 8 7 4 - 19 
123 - 127 13 3 9 1 26 
118 - 122 16 7 7 - 30 
113 - 117 29 7 14 1 51 
108 - 112 31 27 19 7 84 
103 - 107 31 34 30 13 108 
98 - 102 60 36 40 15 151 
93 - 97 43 41 29 17 130 
88 - 92 29 26 23 18 96 
83 - 87 22 20 15 10 67 
78 - 82 16 14 6 15 51 
73- 77 11 9 6 17 43 
68- 72 7 2 1 4 14 
- 67 5 - 1 12 18 
330 240 206 133 909 
ia 
9!' ? /nn inS qo 





Table LXXV shows the frequency distributions of standardised 
xritbmetic scores for the individual school female groups and for the 
total female group (830 individuals) , while the histogram of the latter 
distribution appears Belo, this Table. Table LXXIV shows that the 
mean standardised score ror the group is 102.229 with a probable error 
of ±7309 and that the median standardised score is 101.310 with a probable 
error of *'.386. The standard deviation for the distribution is 13.185 
and C 1 has a value of 4-.141. 
Table LiLLIV. 
Mean 




Probable error (median) 1.386 
Upper quartile (J) 110.000 
Lower quartile (.;1)..,.., 93.662 
Semi- interquartile rare .. 8.169 
Standard deviation 13.185 
Skewness ((1....00 ..,.e00.., + -.141 
Note:- The parameters in the above Table refer to the frequency 
distribution of standardised Arith metic Scores for the Total Female Grou2. 
Individual differences 
There is a significant difference betweer the mean standardised 
Arithmetic scores of the male and female groups, the c) grificance ratio, 
Q." ) beine equal to 5.139. ?his vrAlUe is -r:cticallvv iderti ± 1_ i 11 
DISTRIBUTION OF STANDARDISED ARITHMETIC SCORES 
(Female) 
Standardised School Total 
Scores T B J.C. D.K. 
133 - 18 5 2 - 25 
128 - 132 8 5 1 - 14 
123 - 127 13 9 1 1 24 
118 - 122 17 12 4 2 35 
113 - 117 26 18 11 5 60 
108 - 112 49 32 12 6 99 
103 - 107 51 45 25 11 132 
98 - 102 53 35 34 24 146 
93 - 97 42 25 32 15 114 
88 - 92 30 13 31 11 85 
83 - 87 14 8 17 12 51 
78 - 82 3 3 9 4 19 
73 - 77 6 2 3 2 13 
68 - 72 4 - 2 4 10 
- 67 - 1 1 1 3 
334 213 185 98 830 
c 
IDí¿ 
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Standardised Arithmetic Scores 
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266 
the significance ratio found for the ravi Arithmetic scores, it had a 
value of 5.198. 
Total Group - Male and Female 
Table LKXVII shows the frequency distributions of standardised 
iLrith.netic scores for the various school total groups and for the total 
group (1739 individuals) , while the histographic representatior of the 
litter distribution appears or the page followir_r- this gable. Table 
T ' ViII sho;; s that the near: standardised score for the croup is 100.455 Li..LJ 11 
±.229 and that the median stanr ,f i.._ised score is 100.117 :t.283. The 
stara].á deviation for the diribution is 14.180 ardo 1 is equal to 
4.072. 
the ratings used for the Standardised rithmetic Test are shoran below 
i r fable 
-1 T' 'C' l -.,, . .,r . , "("'+ - ,'r .- r-1 ¡'1 -7ri,.1 ï_ .Ga FOR +.lali.JitLiLl./1e.iiJ1J .iLíli__,::úl v 1..1.JwJ.. 
Table L_`L if1 
Standardised 
Scores Rating 
133 - ......., ,., tit 
128 - 132 ti 
123 - 127 - 
113 - 122 Dr 
113 - 117 B 
108 - 112 D- 
1[0`3 - 107 . . . , . . . . . . Cr 
li - 102 . . . . . . . . . . . C 
93 - 97 C- 
83 - 92 ........ Dr 
83 - 87 D 
73 - 77 E«- 
68 - 72 E 
- 67 
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DISTRIBUTION OF STANDARDISED ARITHMETIC SCORES 





T B J.C. D.K. 
133 - 27 12 4 3 46 
128 - 132 16 12 5 - 33 
123 - 127 26 12 10 2 50 
118 - 122 33 19 11 2 65 
113 - 117 55 25 25 6 111 
108 - 112 80 59 31 13 183 
103 - 107 82 79 55 24 240 
98 - 102 113 71 74 39 297 
93 - 97 85 66 61 32 244 
88 - 92 59 39 54 29 181 
83 - 87 36 28 32 22 118 
78 - 82 19 17 15 19 70 
73 - 77 17 11 9 19 56 
68 - 72 11 2 3 8 24 
- 67 5 1 2 14 21 
664 453 391 231 1739 
Table LXXVIII 
Mean 




Probable error (median) 
Upper quartile (Q3) 103.205 
Loger quartile (.4,1) 91.526 
Serai- interquartile range 8.735 
Standard deviation 14.180 
Skewness (p1) *.072 





















































































































































































DISTRIBUTION OF RATINGS IN COLOUR BLINDNESS TEST 
Rating T B J.C. D.K. Total 
A 284 183 131 102 700 
B 34 47 55 38 174 
C 4 8 7 4 23 
D 11 9 5 5 30 
E 5 11 8 4 28 
538 258 206 153 955 
ï l000% l00Oó 100.O% 1000% l000% 
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Chapter 9 
STxTISTICAL HTALYSIS OF TEST i4LA 
_ _.. 
(B) Correlation Matrices 
In this chapter the writer proposes to deal with the coefficierts 
of correlation which exist between the various individual tests composing 
the present battery. As was pointed out in the previous chapter, he is 
not concerned, ior the present, with the correlation coefficients of 
the various sub -tests within a specific test. It should also be observed 
that he has not attempted to make a factorial analysis from the data 
obtained in this investigation, this will be done at some later date. 
He has, therefore, confined himself to making a statement of the actual 
extent to which tests in the battery correlate and to an analysis of the 
sex differences which nave been found for the correlation coefficients 
of specific tests. In all, forty -five correlation coefficients have 
been computed, viz. fifteen for the male group, fifteen for the female 
group and fifteen for the total group (male and female) . 
Grid I shows the inter -col relations of the following tests:- (a) Linguist- 
ic Intelligence Test, (b) Practical Intelligence Test, (c) Mechanical 
Aptitude rest, (d) Manual Dexterity Test, (e) Standardised English Test 
and (f) Standardised AriLiilhetic Test. It should be observed that there 
is a fair degree of hierarchical order among the correlation coefficients 
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in this Grid.. It is nou expected, however, after allowarce has been 
made for sanoling errors, that the degree of perfection of trais hier- 
archical order will be greatly improved. It may be of interest to note 
that the writer intends using Thurstone's (1) 'Centre of Gravity Lethod' , 
in the factorial analysis of the data obtained in this investigation. 
Grid I shows the it uer- correlations of tests for the male grou,o , 
Grid II the inter-correlations for the female group, and Grid III the 
inter -correlations for tale total group (male and female) . All forty -five 
correlatioi_ coefficients are statistically significant with the exception 
of 'r' (Manual Dexterity y Mechanical Aptitude) shown in Matrix XXX. 
Linguistic Intelligence v Ln£;li sh 
Matrix I shows that 'r' (Linguistic Intelligence v English) for the 
male group is .716 T.011, while Matrix. XVII shows that the corresponding 
'r' for the female group is .û10 T.015. 
Sex difference 
There is a si gnificant difference between the above two correlation: 
coefficients, the significance ratio 
74- 
being equal to 5.699. 
Matrix XXXI shows the 'r' (Linguistic Intelligence v English) for the 
total group is .665 -.009. 
Linguistic Intelligence v Arithmetic 
Matrix II shows that 'r' (Linguistic Intelligence v Arithmetic) 
for the male group is .587 T.015 and Matrix XVI snows that the corres)ond- 
iT g 'r' for the female group is .622 -.014. 
Sex difference 
There is no siLniflec,nt difference between the above two coefficients 
of correlation 
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Matrix XXXII shows that 'r' (Linguistic Intelligence y Arithmetic) 
for the total group is .598.010. 
Linguistic Intelli °ence y Practical Intelligence 
Matrix III shows that 'r' (Linguistic Intelligence y Practical 
Intelligence) for the male group is .335 ±.019, while Matrix XVIII 
shows that the correspondir,g 'r' for the female group is .305 t.021. 
Sex difference 
There is no significant difference between these coefficients of 
correlation. 
Matrix XXXIII shows chat 'r' (Linguistic Intelligence y Practical 
Intelligence) for the total group is .321 1.014. 
Linguistic Intelligence v Mechanical Aptitude 
Matrix IV shows that 'r' (Linguistic Intelligence y Mechanical 
Aptitude) for the male group is .290 1..021 and Matrix XX shows that 
the corresponding 'r' for the female group is .178 ;.023. 
Sex difference 
There is a significant difference between these coefficients of 
correlation, the significance ratio being equal to 3.600. 
Matrix XXIV shows ,,hat 'r' (Linguistic Intelligence y Mechanical 
Aptitude) for the total group is .237 ±.0l6. 
Linguistic Intelligence y Manual Dexterity 
Matrix V shows that 'r' (Linguistic Intelligence y Manual Dexterity) 
for the male group is .204 ±.022, while Matrix XIX shows the corresponding 
'r' for the female group co be .219 1.022. 
Sex difference. 
There is no significant difference between these correlation 
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coefficients. 
Matrix XXXV shows that 'r' (Lin listic Intelligence v Manual 
Dexterity) for the total group is .211 ±.016. 
Vr: li sh v Arithmetic 
ï,'atrix VI shows that 'r' (English v Arithmetic) for the male group 
is .557 ..016 and Matrix XXI shows that the corresponding 'r' for the 
female group is .573 ±.016. 
Sex difference. 
There is no significant difference between these two coefficients 
of correlation. 
Matrix X:XVI shows that 'r' (English v Arithmetic) for the total 
group is .567 ±.011. 
Lrl< hslz v Pr actical Irtellience 
Matrix VII shows that 'r' (English V Practical Intelligence) for the 
male group is .319 1.019 while Matrix XXV shows the corresponding 'r' 
for the female group to be .205 x.023. 
Sex difference 
There is a significant difference between these two correlation 
coefficients, the significance ratio having a value of 3.325. 
Matrix XXXVII shows that 'r' (English v Practical Intelligence) 
for the total group is .267 =.015 
rlisn v Mechanical Aptitude 
Matrix VIII shows that 'r' (English v Mechanical Aptitude) for the 
male group is .268 =.021' while Matrix XXVII shows the corresponding 'r' 
for the female group to be .215 ±.023. 
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Sex difference 
There is no significant difference between these two correlation 
coefficients. 
Matrix XXXVIII shows that 'r' (English y Mechanical Aptitude) 
for the total group is .243 ±.016. 
En 'li sh y Manual Dexterity 
Matrix IX shows that 'r' (English y Manual Dexterity) for the male 
group is .137 ±.022 and Matrix XXVI snows that the corresponding 'r' 
for the female group is .134 ±.023. 
,sex difference. 
There is no significant difference between t!lese two coefficients 
of correlation. 
Matrix XXXIX shows that 'r' (English V Manual Dexterity) for the 
total group is .162 ±.016. 
Arithmetic y Practical Int e lli enc e 
Matrix X snows that 'r' ( Arithmetic y Practical Intelligence) for 
the male group is .249 ±.021, while Matrix XXII s.aows the corresponding 
'r' for the female group to be .304 ±.021. 
Sex difference 
There is no significant difference between these two correlation 
coefficients. 
Matrix XL shows that 'r' (Arithmetic y Practical Intelligence) 
for the total group is .271 +.015 
Arithmetic y Mechanical Aptitude 
Matrix XI shows that 'r' (arithmetic y Mechanical A,,titiide) for the 
male group is .175 1.022, while Matrix XXIV snows that the corresponding 
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'r' for the female group is .159 ±.024. 
Sex difference 
There is no significant difference between these two correlation 
coefficients. 
Matrix XLI shows that 'r' (Arithmetic v Mechanical Aptitude) for the 
total group is .163 ±.016. 
Arithmetic y Manual Dexterity. 
Matrix XII shows that 'r' (Arithmetic y Manual Dexterity) for the 
male group is .228 ¢.022 and Matrix XXIII shows the corresponding 'r' for 
the female group to be .221 1.022. 
Sex difference 
There is no significant difference between these two coefficients 
of correlation. 
Matrix XLII shows that 'r' (Arithmetic y Manual Dexterity) for the 
total group is .220 ±.015. 
Practical Ir.telli_ence y Mechanical Antitude 
Matrix XIII snows chat 'r'' (Practical Intelligence y Mechanical 
Aptitude) for the male group is .333 1..019, while Matrix XXIX shows 
the corresponding 'r' for the female group to be .218 ±.023. 
Sex difference 
There is a significant difference between these two coefficients 
of correlation, the significance ratio bein , equal to 3.825. 
P:atrix XLIII shows that 'r' (Practical Intelligence y Mechanical 
Aptitude) for the total group is .278 ±.015. 
Practical Intelli ence y Manual Dexterity 
Matrix XIV shows that 'r' (Practical Intelligence y Manual Dexterity) 
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for the male group is .202 ±.021 and Matrix XXVIII shows the corresponding 
'r' to be .258 ±.021. 
Sex difference. 
There is no significant difference between these two correlation 
coefficients. 
ifatrix XLIV shows the 'r' (Practical Intelligence y ila ual Dexterity) 
for the total group to be .229 }.015. 
F.iecl.anica.l Aptitude y ì: anual Dexterit:; 
Matrix XV shows that the 'r' (Mechanical Aptitude y i:Tanual Dexterity) 
for the male group is .154 ±.022, while Matrix XXX shows the correspond- 
ing 'r° for the female group to be .054 t.024. It will be noted that 
this latter coefficient of correlation is not statistically significant, 
i.e. it does not exceed three times its probable error. 
2ex difference 
There is a significant difference between these two correlation 
coefficients, the significance ratio being equal to 3.068. 
Liatrix XLV shows that 'r' (IVechanical Aptitude y Manual Dexterity) 
for the total group is .105 t.016. 
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GRID sHowirG ILTLR-CORRELATIONS OF TESTS 
2 
(Male Group) 










.716 - .557 .319 .268 .187 
11011 1.016 1%019 1.021 1.022 
.587 - .249 .175 .22",7_; 
1.015 -0L1 1.022 
.335 .319 .40 ,... .333 
.019 1.019 '.021 4.o19 
.290 .264 .175 .333 - .15zi 
1.021 17,01 1.022 1.019 1.022 
.204 .187 .228 ,r,)',-' .154 _ 
.022 1.022 1.022 "1.021 +.02 
1 = Linguistic Intelligence Test 
4 = Practical Intelligence Test 
2 = Standardised inglish Test 
3 = Standardised Arithmetic Test 
5 = Mechanical Aptitude Test 
6 = Manual Dexterity Test 
Matrix I 
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11 3 3 9 22 
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12 4 2 1 1,155 
1 
r- 
412 1 2 2 1 
2 7 11 11 12 8 6 3 '65 
B 5 5 2 4 2 12 1 30 










9. , F 20 17 23 34 
.L.,. 
58 82 119'146 116 99 ;61 45 31 37 15 
Coefficient of correlation = .716 
Probable error (r) = 10..011 
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Matrix II 
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34 3 3 4 2 30 
t 
E+ 2 7 
! ' ; 2 1 1 4 
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96 128 .151 
...L. 
108 84 ; 51 
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Coefficient of correlation = .587 
Probable error (r) = t.015 
Matrix III 
MATRIX SHOWIFG COIL LiZATI ON BETV/EE 1 
AND PRACTICAL IT: ELLIGENC E 
(Male) 
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11 7 7 5 1 
7 IA 6 5 2 1 2 2 112 
2 3 5 11 10 5 10 4 5 3 2 2 2 165 
D- 1 
2 






E- i , i 
, 
1 
F 1 24 23 35 59 68 I ( 8 111 124 100 




49 25 28 30 1903 
Coefficient of correlation = .335 
Probable error (r) 4- .019 
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Matrix 1V, 
MATRIX SHOWING CORRELATION BETWEEN LINGUISTIC IT:TELLIGENCE 
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Coefficient of correlation = .290 




MATRIX SHOWING CORRELATION BETWEEN LINGUISTIC INTELLIGENCE 
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E 1 4 
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12 17 
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47 26 15 6 903 F : 6 
Coefficient of correlation = .204 
Probable error (r) = +.022 
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Matrix VI 
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1 2 116 
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51 27 26J 19 21 1 90 
Coefficient of correlation _ .557 
Probable error (r) - 4.016 
Matrix VII 
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2 3 3 5 18 18 13 10 6 9 4 





9 9 11 22 16 12 9 3 4 
1 3 10 16 17 6 6 3 C 




1 6 6101011 7 5 3 4 2 : 
D-I 2 
4, 
1 2 3 71010 9 6 4 1 ., 
E+1 2 1 2 3 5 4 6 7 2 1 1 3- 
i 
E 3 3 3 4 2 2 3 1 1 2 
E- 1 1 31 1 3 4 51 3 2 1 1 ' 2. 
F i; 20 
=,1 
17 23 34 58 82 119' 146 116 
. _ í 
99, 61 
__ 4 
45 3 37 15 90 
Coefficient of correlation = .319 
Probable error (r) 1-.019 
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Matrix VIII 
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. _I. ..---- -- 
; 
C - ¡ 4 









8 6 10 15 16 26 25 19 13 11 4 
2 
3 
9 11 13 13 20 19 - - 
S 
15 9 6 4 
_.. 
3 
3 1 6 
. 
8 18 11 4 7 3 1 
1 3 7 114 
9 12 
6 7 1 4 59 
D-! 3 2 1 6 4 6 3 4 4 2 1 57 
2 
r 
2 b 4 10 5 3 n 1 j 3ç 
I 
E' 6 3 
. 
1 13 




F ° 20 17 23 32 57 
- 
82 115; 146 116 
------ . 
99 61 
. - . _- - - 
45 31 
---. 
37 15 896 
Coefficient of correlation = .263 













.: '.77"-: 7 
El. 





































I 4 A- i , '.) 2 5 2 1 2 26 
















3 4 1 
B ' I 1 5 2 2 
41-- 
ft 76 













3 3 3 10 10 14 25 15 11 11 12 6 1 
21 
135 








20 13 23 
7 
13 7 3 8 2 
9 6 4 2 4 1 90 
D ' 12 3 6 2 7 13 13 4 7 6 2 3 2 376 




5 9 ..) 3 - ,_, 2 2 1 . 42 
E+I2 1 1 4 o ,, 1 1 1 17 -1... 
I 
E ! ,, ,, 1 ') 1 
. 
' 2 1 1 12 
E-1 2 1 1 1 1 1 1 . 6 
F i 20 17 231 34L b 82 12.19 146 116 , 99 61 
-4- 
45 311 37 151903 
Coefficient of correlation = .187 
Probaule error (r) = +.022 
Matrix X 








i E- ' E,.. D Di. - C I CI, 
---4- ----- r------ 
A4.! 3 3 61 5 
I t 
A 1 1 3 1 4 5 3 
; 
AH 1 2 2 6 3 5 
7 11 L 
---- -: --------------4-------- - ----- --I-- - -- 
B 2 2 7 7 8 13 14 ,_, 
B-' 3 i ,,,, 2 19 I 12 9 , 
- - 1 
1..._ C.1.; 1 5 1 10 11 11 25 1. C. 5 
-4- hi 
1 
C ! 1 1 7 2 ii 9 19 27 15 11 
C-! 1 3 6 10 ó 12 16 19 9 10 
D14.1 1 1 4 6 9 7 19 6 8 9 
D 2 1 5 5 3 15 11 9 3 7 
D- 1 2 4 8 9 6 9 4 3 
----Ir i 
E+I 2 2 5 3 2 6 3 3 
_¡._ 
1 
E : 3 1 3 4 2 4 3 
: 
E-i 3 2 J- L) 2 4 3 





















3 2 2 1 69 
3 2 3 2 4 80 
4 6 4 4 3 100 
6 4 5 2 41[124 
8 2 4 4 1 111 
4 1 4 1 80 
3 68 









30' 26 19 21 909 
Coefficient of correlation = .249 
Probable error (r) = 4.021 
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Matrix XI 
















C- C C+ B. A- A AsF 
-- 
1 






















1 3 53 
11 4 3 
It--- 
60 






























3 5101116 4 
, 
6 11 10 5 9111 591 
D- 513 3 9 5 7 9 3 341112 57 
E 4 2 3 3 1 1 1 34 
EC 1 c c 2 . 4 1 18 








66 94 1128 150 107 83 51 
4 
27 26 
4,- -I --I 
19 21!896! 
Coefficient of correlation = .175 
Probable error (r) = +.022 
289 
Matrix XII 
MATRIX sHowirc Oit.,t11; L, D-1:' MANUAL 









C- C o .... B- A- A 
..._. 
6 i - 1 
i f-- --"-- 
- 3 
1 1 








































8 7 2 
___4_ 
4 11 15 -_-, ,_, 1 i 80 







[C+ 1 2 4 al 12 191 30 25 12 3 7 2 
C : 2 
C- ; 2 





























14 6 2 6 










4 6 1 4 ---- A 3 4 1 2 42 
ET i 2 
4_ 
1 7, 4 1 
,), I 
-, 1 1 17 
1 12 










F i 18 14 43 51 671 96 130'151 108 84 51 30 26 19 21 0 i 
Coefficient of correlation = .223 
Probable error (r) , +.022 
290 
Matrix XIII 
MATRIX SHOWING CORRELATION BETILLN PRACTICAL INTELLIGENCE 








































2' 3 4 
3 
i 







-i - - - - - - -- - - -4 
4 5 
1------ 




1 4 6 4 
1 




2 5 6 11 
t 










































4 6 4 6 8 13 10 Li C 2 2 A 
D- 
---4 
4 9 7 5 9 13 6 3 1 n - 60 
E+1 i 4 
1-- 
2 F , 5 47 2 24 
_ 
1 







1301166 129 76 60 53 22 
. 
11,89 F i 3 18, 34 
_______ __ ___ .1.-. _ __ 1-----1- 
57 59 - 75 
Coefficient of correlation = .333 
Probable error (r) = 4-.019 
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Matrix XIV 
MATRIX SHOWING CORRELATION BETT INTELLIGENCE . 



































































6 9 13 9 2 3 75 
_ 




























12 13 8 3 3 1 

























3 4 2 10 1 3 3 1 35 
E ! ' 4 5 
: 





1 2 1 
- 









86 91t 137 146 141 
. _j_. _ 
49 26 
..________¡.. - I 
15 6 1955 I 
Coefficient of correlation = .202 
Probable error (r) = +.021 
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Matrix XV . 
































































,J ._ 1 60 
.2 
















2 14 11 15 1,-..:, -__. - 
1J 
:3 

























1 3 3 5 6 7 i ,:.) 7 5 4 3 1 59 
D- _,_ -1 3 5 5' 9 5 7 8 5 5 2 1 1 57 
E+ 
- 
2 8 2 5 5 4 i 34 
E i i 1 4 6 2 2 1 181 
E- 1 1 ; 1 






6 ! 896 ! F i 6 12 17 42 76 90 
1 
126,1341132 91', 76 47 26 
Coefficient of correlation 154 



















.622 - .573 
0 01 6.,' 
, ._.:. 






, - __ 
- 









4 O 2 .3 _ , _, _ 













i = Linguistic Intelligence Test 
- = Standardised Arithmetic Test 
3 ,) = Standardised English Test 
4 Practical Intelligence Test .. = 
5 = Manual Dexterity Test 
3 = Mechanical Aptitude Test 
Matrix XVI 
iu1aTRIX SHOzVING CORRELATI0T. BETWEIIL LIT,TGUI ST IC IP:TELLIGENCL 



















E- L* D- 
_ __ . 
D D* 
. 
C- ; C . C,- B- 
T 




















__-_ -- _- _- 





2 1 9 , 
1 
5 II 55 
j 
































































i Dr. ' 1 
D- 
------ti 
1 1 4 















. -- 1-__,L-__L 13 19 51 85 I _ 114,146 !--' 129.99 i 35 . 24 25 22 
Coefficient of correlation = ,522 
Probable error (r) .014 
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Matrix XVII 




















































1 3 29 
5 3 11_55 









1 i 3 3 10 15 13 15 8 9 11 5 


























11 6 1 1 
5 2 1108 
i 
D ; 3 5 3 3 11 11 10 13 5 64 
D-t 
i 
3 2 5 3 
2 
1 1 1 16 
; 
EI-1 1 
_4... * 5 










62. 88 119130 113,73 '58 
J 
- 
47 25 - 20 I ... _ 7 ß22 _ 
Coefficient of correlation = .610 
Probable error (r) 015 
296 
Matrix XVIII 
MAThIX SHOWING CORRELATION BETW1EN LINGUISTIC INTELLIGENCE 

























E EI. D- 
1 
C . C - B B+ A- 
1 


















29 i 2 
2 








3 6 11 1 2 55 
1 









5 1 5 















13 17 17 17 14 il 15 7. 4 6 
. 
j.47 





4 5 7 7 a , 6 i 1 2 1 64 
, 1 . 3 1 it 1 1 16 







F 16 27 27 54 69 74 95'115 93 69 i52 51 39 23 la 22 
Coefficient of correlation .305 
Probable error (r) +.021 
297 
Matrix XIX 
Miil'rtIX- áHOWING COï _,i..,.'iVi, i',y; LINGUI3TIC Il'.fELLIGEr:CE, 

































































5 3 3 1 1 29 
1 4 6' 7 3 2 2 2 
, 
55 




















9 12 16 18 28 23 17 
, 









10 7 5 4 4 





1 7 5 11 9 9 4 3 3 3 3 1 1 64 
1 1 
_ 

















20 48 74 
L 
S_..___. ..._ ._ . .` _._._-._ . 
81 111 13C 10 77d 60 , -- - 





Coefficient of correlation = .219 
Probable error (r) .022 
298 
Matrix XX 
MATRIX SHOWING CORRELATION BETWEEN LINGUISTIC INTELLIGENCE 











C+ B- B TB+ A- A A+ 
1 , 5 2 





























1 ,. 3 1 
1 
2 4,
610 4 9 716 7 13 4 6 5 1 
1 
89 
























10 18 11 
7 9 8 6 3 
16 12 7 8 2 3 107 





2 3 1 1 1 2 1 1 1 14 
Eti 
E 









65 78 60 
Coefficient of correlation = .178 
Probable error (r) = + .023 
299 
Matrix XXI 















--- - - , 
B 
-. ---,- 



















D- --- -- -- 
D 










. . :.:.--L:77::-"7----:.-7.-:.:= 
5 




































5 4 5 
- -- __.-_- _. _ -- - 
1 
--------- 
2 7 5 4 
5 7 
- 
11 6 1 2 5 8 3 5, 58' 
















2 5 10 18 26 26 5 7 7 























4 9 11 4 4 3 
E+I 1 3 2 2 2 1 2 17 
i 



























99 , 57 
- ' 
35 24 14 25 822 
Coefficient of correlation _ .573 
Probable error (r) ,016 
300 
Matrix XXII 
MATRIX SHOWIEG CORRELATIOE BETWEEN PRACTICAL INTELLIGEY:CE 















































































































15 6 3 1 3 95 
11 3 11 1 76 
: D1 i 3 4 7 11 11 12 10 5 2 271 
D- i 
i 
3 5 8 6 12 11 3 2 154 
E 
,_ 
4 44 4 3 2 1 1 2 27 
2 1 3 75,4 3 1 27 
E- i 3 1 5 2 1 2 1 1 6 
10 13 19 51 i 85 
L _ 
114 '146 132 99 60 35, 24 14 25 830 
- _ 
F 3 
Coefficient of correlation = .304 
Probable error (r) = $.021 
301 
Matrix XXIII 



























. . _.._,_. 
1 















































3 1 3 3 1 2 i 60 























































































D; 1 2 
D- 
3- 













E' 1' l i 1 3 1 1 I 
j 
9 
E-¡ 1 2 2 2 1 -- 
14 
' 8I 
F i3 10 13 19 51 t. 85 1114 :146 -}---_ . 132 99 60 ---- -- 35 24 25 I 1 830 ! 
Coefficient of correlation _ .221 
Probable error (r) = 
302 
Matrix XXIV 303 
íT1Ii Si WWI", G C 011..;LAT I 01\ I 2iiilL2 IC Al.: 1) 111E' CHAT.: I rai).1, 




' . A+ i 
I 
- I -- -j 









































5 ,-. o 1 1 1t29 
4-i 45 
2 



















i 3 9 1 2 12 19 5 5 3 
2 1 6 10 14 20 21 28 17 8 4 5 
1 1 
3 
8 8 1-5710 15 
6 
9 6 2 2 5 
2 8 10 12 9 2 2 1 5 60 
D ; 






1 4 9 12 14 13 9 7 2 5 278 
2 10 12 5 8 5 6 7 2 2 2 65 
E 
E 
5 7 7 2 6 i 31 









2 4 2 




49_1 80_1109 '138 124 
; 
_ . 
96 i 52 
4 
33 22 14 23 778 
_ _ i 
Coefficient of correlation = .159 
Probable error (r) = +.024 
Matrix XXV 

























1 1 2 
. 






















51 3 2 
,, 
-_ 
5 2.410 64 
1 " 4 7 10 10 4 2 - _ 52 





























9 14 15 15 15 13 7 7 5 
513162111 75 4 1 
., 
3 1 95 
74 711141012 2 6 4 2 2 




1 1 7 9 3 5 8 24 2 i 54 
E4i 1 i 2 3 1 2 27 
E 2 4 4 4 7 2 1 1 1 27 









119 '130 113 73i 58 47 25 20 7 
t - 
82' 
Coefficient of correlation = .205 
Probable error (r) = 4'.023 
304 
Matrix XXVI 







i A ; 

























































1 1 2 
} _ 
2 
. - _ 
1 







_. __ r_-_ -_ 
6 
:) 





5 10 3 2 1 , 60 
2 2 ó 6 3 1 3 11 11 5 4 3 2 2 
2 1 
77 

















22 23 10 7 
5 
10 2 Iii 
11 13 9 3 4 4 2 81 












4 3 3 12 7 1 1 5 1 1 48 
Et 2 2 4 3 
i 
2 1 Í 3 1 20 
E . 1 1 
, 
3 1 1 1 9 
E- 1 1 2 1 i 1 2 8 
















20 7 ß22 
______._____...._ 
Coefficient of correlation = .134 




























Iì Er D- 
_. 














5 4 4 5 1 










5 8 1 5 
9 5 1 2 2 9 57 














13 12 11 12 10 8 6 1 
5 5 10 13 7 7 3 3 1 60 
D , 2 2 ,- 13 12 11 7 3 5 5 2 2 78 
9 8 5 3 2 5 2 65 D- 3 2 5 
2.. 
4 12 
2 2 4 5 5 1 4 2 1 31 
E , 1 4 2 3 1 1 15 
3 1 8 7.. .L., 1 i 2 




5 ,1778 F 11 12 16 37 56i 85 110' 122 
Coefficient of correlation = .215 
Probable error (r) = 4.023 
Matrix . XXVIII 
MATRIX SHOWING CORRELATION BETWEEN PRACTICAL INTELLIGENCE 
























































































- - __ 2 r-- - - 7 - ---.- F - -- - - 
5 1 2 8 51 3 2 2 54 , 









































s 5 1 2 
4 10 ---- 14 
1 1 1183 








7 9 11 4 3 5 3 2 58 
3 2 5 5 2 5 2 2 27 
E 2 1 3 3 3 6 2 2 
2Ì 
1 27 




3 3 3 16 
F 9 ` 9 _21 49 761 87 127; 159 110 80i 60 44 22 
: 
15 15 683 
Coefficient of correlation = .253 
Probable error (r) _ +.021 
307 
Matrix XX I X 
MATRIX SHOWING CORRELATICE BETWEEN PRACTICAL INTELLIGEYCE 
























































































il 86 6 11 
-I- 
_ - 3 



































D ; 2 10 7 4 719 . ,_, 2 3 66 






6 51011 6 3 ' 1 i 52 
! 





E ! 2 2 ,) 5 3 4:6 1 1 1 1 




, 1 1 
_____1... _ _ 









Coefficient of correlation = .218 




MATRIX SHOv'Th G CORRELATION BETWEEN MECHANICAL APTITUDE AND 
MANUAL DEXTERITY 
(Female) 






E E+ D- D 
. 
r 


















1 6 7 1 3 1 1 
1 
29 
















B 5 4 3 57 
1B- 1 
i___________ 
C+ 1 1 
3 7 9 7 14 4 6 6 
2 
2 
ô 5 4 IA 87 2 4 8 13 14 12 10 6 
C , 2 1 
-4 _i. -- _-- 
C- 3 2 
- 
D+. 1 













.11 7 4 3 2 4 86 
1 7 7 ,. 5 1 60 
D 2 b 15 10 0 10 2 78 
D- [ 3 7 10 9 7 
6 
- i:t- 1 1 1 1 
14 8 9 19 
".-^_----- - - 1- - 
- 










-- ! _ -1 
Coefficient of correlation . .054 
Probable error (r) - +.024 
310 
Grid III 
GRID SHOV:ING INTER-CORRELATIONS OF TESTS 
(Total Group - Male and Female) 












. .,,: - . -" .267 .243 
4_.:.:,11 t.015 t.016 
.567 - .271 .163 .220 
4.011 4.015 4.0113 4-.015 
.267 .271 .278 .229 
*.014 4.015 -.0,15 .015 +.015 
.237 .243 .163 .76 _ .105 
1%016 4-.016 s.016 +.013 
.211 .162 .220 .229 .105 - 
+.016 4.016 _ 4.015 _ 4 _.015 4.016 
1 - Linguistic Intelligence Test 
2 = Standardised English Test 
3 = Standardised Arithmetic Test 
4 = Practical Intelligence Test 
5 = Mechanical Aptitude Test 
6 - Manual Dexterity Test 
Matrix XXXI 
1 TttIX SHOWING COïdi.EI.ATION BETWEEN LIEGUISTIC IP TELLIGLA;CE 
AND ENGLISH 





: A ¡ 






















-_ .._ _. 







































































--- - - 
2 
- -- 
3 13 3i11 
---- 
2 








































23 10 3 1 1 
29 38 6 4 2 1 1 
5 10 10 
, 
14 22 23 18 19 8 12 
D- 11 
1 
7 10 5 5 2 2 3 1 4: 
E; 5 1 2 3 1 l. 








F 4-33 30 40 72 1191170 238, 276 229: 172, 11,. 92 56 57 22 1 ^ 
Coefficient of correlation _ .665 
Probable error (r) _ .009 
311 
Matrix XXXII 
MATRIX SHOWING CCRRELATION BETWEEN LINGUISTIC IY,TELLIGENCE 
AND ARITHMETIC 








































' B- 1 
, 
___ 
3 6 2 3 5 
6 








10 5 3 3 82 
22 13 10 8 5 12 ,119 





C+ i 1 1 4 10 17 31 55 41 44 23 19 14 9 1_2716 
































7 4 1 2 22C 
D : 
1 
6 2 13 12 17 26 20 17 10 4 2 129 
D-1 4 4 5 7 a 7 5 4 2 46 
B+1 4 2 1 3 1 i 
1 
12' 
E 2 2 1 5 
E-i 1 1 
.. 
F : 21 
_ i., 









Coefficient of correlation = .598 
Probable error (r) = 4.010 
312 
Matrix XXXIII 
142ATRIX SIIOWIIvG CCIKr;LATIOT: BETWEEN LaGUICTIC INTELLIGENCE _.------ 
AND PRACTICAL INTELLIGENCE 















3 4 2 5 
3 52 
8 20 22 13 9 12 7 7 6 119 
I B- 
Ci- 
3 2 2- 7 12 12 
. 
23 23 21 25 15 18 11 6 9 9 












18 20 32 40 47 39 28 27 18 10 9 10 322 
12 
15 
25 40 34 37 36 27 22 22 14 9 7 3 2 
0 Dr 6 15 23 18 29 24 27 29 14 3 5 1 , 3 3 





D- 2 4 
---4 
3 4 7 3 6 8 3 2 3 1 1 46 
Er 2 2 
--r 
1 2 1 2 1 1 
1 
12 , 
E 1 1 
J 
1 1 1 
+ 
5 
t , -- 
- EI _- -- 
F ` 40 50 
i 
...._ - . _. . 
62_1113  - .._._. ---__ 1371152 
. 








Coefficient of correlation = .321 
Probable error (r) 
313 
Matrix XXXIV 
L.T..i!';.TRIX SHOWING C CERELh.71I ON BETWEEN LINGUISTIC INTELLIGENCE 
AND MECHANICAL APTITUDE 
(Male and Female) 
Mechanical Aptitude 
1 j 
, ...... : 
































































































7 ' 1 46 
10 27 , 7 1 2 118, 



















24 26 37 
28 
66 47 19 18 15 7 3 
23 20 42 27 13 13 4 4 1 
D 4 4 
2 
19 14 15 15 17 15 7 5 4 1 121 
43 
10 
D- 2 5 
3 
1 
7 4 3 5 6 4 2 3 -4 
E+ 1 1 1 3 1 
E 2 1 1 5 




674! F i 11 33 65 1221_13'7[135 216 ; 311 2161135 117 98 I 51 
Coefficient of correlation = .237 
Probable error (r) = +.016 
314 
Matrix XXXV 
MATRIX SHO=G CORIi.ELA.TIOTú BETár1,11, LINGUISTIC INi'ELLIGEZICE 
AND MANUAL DEXTERITY 



























































2 5 2 3 
1 
1 28 
1 2 1 
5 




1 3 1 52 
-. 
1 4 6 17 31 15 7 4 1 3 119 





















2 2 3 9 18 23 35 38 
. - ; 
D+1 
--- 
--- -- _ __ _--.. 
4 



















22 18 13 9 8 3 302 
L - - 
220 22 29 19 13 11 3 






2 4 3 7 4 6 7! 4 2 1 
E+ 2 1 3 2 12, 
E 3 1 1 5 
F 
--- --r 
1; 'I 1 
14 21 37 
L 
90 150 1.71 
..__ _._ . 1---- _-_ - 
240'271 238168'136 
; 9 
..___ - - -- - 
91 48 
- - 
- ------1. . 
30 20 15; 
-- - 1 i 
Coefficient of correlation = .211 




MATRIX SHOWIE G C ORREL, 101. El:GLI Sir AID ARITHMETIC 
(Male and Female) 
I ; 











- - ---- 
. 
E LI* D- 
_ 















7 910 6 5 
5 
5 5 4 5 6 
2 1 5 6 17 14 7 7 9 10 92 





.; 2 8 12 19 31 33 
48 















- 9 18. 26 36 42 11 13 9 











14 12 3 2 2 238 
170 22 31 10 4 1 1 1 
2 6 11 7 26 18 24 14 1 119 
D- 1 
2 
10 12 16 o E; `2_, 1 72 
5 5 7 3 3 6 6 1 2 40 
E 3 1 (5 6 3 4 61 30 
E- 4 1 1 5 2 1 33 
F .121 22 56 70 117 181 1242 '1297 '237 .183 108 62 50 33 4611725 
Coefficient of correlation = .567 
Probable error (r) - .011 
Matrix XXXVII 
MATRIX SHOWING CORRELATI01. BETWEEN PRACTICAL INTELLIGENCE 
Ala) 







A -i Ii-- 
B 4- 
B ' 


































































8 1 9 16 12 
20 
16 7 
11 19 21 8 4 6 i121 











193 C +i 3 
4- 
i 




D +1 2 




9 7 19 27 34 33 24 32 
19 







14 22 27 43 27 14 7 5 3 3 206 
152 10 21 30 27 18 3 9 7 34 1 
i 
D : 2 2 5 9 11 21 23 25 14 12 5 5 2 1 137 
D- 3 -I, 5 2 7 10 16 18 15 17 3 3 3 1 113 
Eil 3 1 2 3 5 9 7 11 11 5 2 3 62 
E 
----., 
4 1 5 10. 1 1 1 50 
EH 2 1 31 2 5 5 7 ! 7 3 3 2 40 
40 72 119 170 238. 276 229 .172 119 92 56 57 22 F 33 30 
Coefficient of correlation = .267 
Probable error (r) = .015 
317 
Matrix XXXVIII 
MATRIX SHOWING CORRLATION ENGLISH AND MECHANICAL 
APTITUDL 




.. . . 
; 








































































































16 26 25 31 31 25 17 12 5 2 216' 
135 11 13 28 24 13 11 10 6 2 8 1 





4 5 12 8 18 18 20 8 7 6 .5 2 3 122 
E 2 312 
--, 
7 61410 5 1 7 4 9 6E, 
E 3 2 2 1 3 5 8 2 1 3:3 
E- 2 1 1 2 3 
4 
2 lil 
F : 31 29 39 
,_ _ 




56 20 1674! 
Coefficient of correlation = .243 
Probable error (r) = +.016 
318 
Matrix XXXIX 
MATRIX SHOWING CORRELATIa DEMJLEL ENGLISH AND MANUAL 
DEXTERITY 





















E E+ D- D i_D+ 
. 
i 
C- !C 1 C+ D- 
. 
B B4 A- A A+ 
i 
l' 















2 3 8, 8 11 9 2 2 1 2 48 
1 1 13 11 15 15 
25 
13 8 4 5 2 91 
2 3 5 5 /3 11 20 22 13 8 4 3 136 
3 
4 
5 1 1 13 16 23 27 24 18 11 6 4 8 
7 4 238 1 4 7 
11 



























20 17 9 10 2 240 
14 C 8 6 6 11171 
3 150 D 4 4 10 9 14 28 27 10 L 2 6 7 7 
D-13 4 
2 
2 6 3 13 21 15 6 3 3 '', 1 1 1 
2137 
90 
E+ 3 4 2 2 4 4 4 4 1 4 1 
E 1 311 1 2 1. 5 3 1 2 121 







F !$33 30 40 
- -i 
72ailiELZ111E6,1172119 92 56 57 57 25 
Coefficient of correlation = .162 




MATi.dx SHOWING COItREL TI01. BETWEEN PRACTICAL INTELLIGEACE 
AND ARITHMETIC 
(Male and Female ) 
Arithmetic 
E- E 




- - -- 
B+-' 1 
B 2 3 8 . 
B 3 1 3 5 5 
._.__ 
C + 1 7 1 12 
C 1 2 7 3 22 
D- D ; D+ C- C ` C+1 B- B B+ A- 
2 1 3 5 7 9 7 6 5 
1 
1 1 5, 2 9 8 6 5 
+---- - ---- - ----- i 
1 2 
2 3 5 
jt- 
3 8 
0 1 4 5 
6 5 11; 7 '..14 
7 
6 7 16 i 211 14 
+ -- 








12 10 21 
10 13 15 
9 10 26 




26 , 28 i 141 161 12 
22 441 31 14 14 
38 42 ; 39 24 13 
30 41! 21 25 14 









81 11 3 
-r---_-. 






















22 21 16 12 
: ---- -- --- -- 
12 21 15 9 
10 7 6 2 
9 5. 6 . 1 
...... _ ....._ 















21 4 f . 
2 2 2 
1 2 1 
2 1 2 
:. 
__1. 
._.-- :,__... __. -_ : -! :::_. : .. . . ' . .. .. ......r .._w..r......-..-.1..." . . 
} F 21 24 56 70 118 181 244 297 240183 111 65 50 33 46 1739 
Coefficient of correlation _ .271 
Probable error (r) _ }.015 
Matrix XLI 
MATRIX SHOWING CORRELATION BLIT-.1. A..:LITHMET IC D MECHANICAL 
APTITUDE 

































C77 j C 


















A- A 1 A+ 
2 
i F 
















16 7 1 
i 



















19 22 21 















































27 31 17 41 3 
1-- 
A.. 21 



























































237 288 67 
Coefficient of correlation .163 




MÉThIX SHOWILG CORILLL,TION ARITHMETIC AND MArUAL 
DUXThAITY 
(Male and Female) 
Arithmetig 
E- E E4 D- , D D+ C- : C C4.1 B- B 134- A- A 
4l.4. t. 3 , i 4i 5 2 
A 2 4 4 4 7 3 2 
3 










2 5 11 
3 10 11 
9 
6 13 15 1 14 14 6 
1 
8 16 1 19 1 25 25 8 
18 28 39 1 20 17 
1 31 45 I 44 1_ 29 _14_12 6 3 
! - -- 
42 45 ; 37 28 21 15 4 5 
.. 
1 34 49 ; 29 25 13 5 : 14 
-1- I- 




2 8 12116 18 
4 8 5 14 19 
D- 1 
E 1- cLi 
L-3 7 5 8 16 
2 
1 2 2 
2 1 
3 1 1 
5 2 3 
6 6 6 
F 
1 21 
13 4 5 4 
25 
16 
29J 23 12 11 
26 11 11 10 
10 
6 4 2 
E 
F 







5 3 3 
2 1 
1 
1 1 1 3 21 2 2 1 
21 24; 56 70 118 181 244 297 240 183 11 65 50 33. 
Coefficient C)f correlation 220 
Probable error (r) = +.015 
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MATRIX SHOWING COhHELATIOI BET,u1, PRACTICAL INTELLIGENCE 
Aid) MECHANICAL APTITUDE 
(Male and Female) 
me ch.ani c.a1_ Aptitude 
E- E E+: D-. D ; 1)+, C- C C41 B-i B B+ I A- A 
L 2 3 5 8 4 5 3 7 4 
. A ' 1 1 1 4 1 4 4 9 2 9 ! 4 o 
, 
A- 1 3 1 3 10 10 i 9 10 8 2 4 
i_ i---- -- 
B+ 1 3 7 6 8 13 19 6 1 8 8. 7 5 
3 2 3 5 10 12 17 20 I 10 15 14 4 3 
B- 1 1 1 9 10 9 14 25 24 13 12 13 5 2 
C+ 1 2 8 16 16 15 18 44 26 19 13 7 4 









10 7 19 22 28 49 33 19 16 10 8 
8 18 20 10 34 31 26 16 12 15 6 
8 10 17 16 20 29 16 11. 11 6 3 







13 10 19 
32.14 9 5 5 
-- 
24i12 6 3 
5 7 10 5 
6 9 3 
4 7 2 5 
F 11 133 65 1i24137 
12 
4 L 
10 11 1 1 1 
4 3 4 2 1 1 2...._ 
























Coefficient of correlation = .273 
Probable error (r) = t.015 
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Matrix XLIV 
MATRIX SHOWING CORRELATION BETTZEN PRACTICAL INTELLIGENCE 
AND MANUAL DEXTERITY 
(Male and Female) 
Manual next erity 
, 
: i ! 
E- E .E+ p7. D .i. p..!...:.,,ç.I. ..çL2.c....7.4:___B.,.7.1 7E.1..: ; p...4.-1._,AT..._ A A+ 1. 
. 
: Ar - 1 3 4 4 8 i 10 9 1 6i 3 li 11 _t 
1 : 
' A. 1 1 1 5 12; 8 9 3 3 4 3 
4.___ ___I_____ . 
, 
1 





Br 1 ; 9 6 12 i 211 11 9 10 5 6 ' 1041: 
i 
i . 
B 2 1 8 17 91 19 211 15 17 5 7 2 129 
2 
21 22 20 19 18 131 141 2 6 
13 35 34 34 26 17 12 
19 27 28 52 46 25 18 13 
12 
4 6 
41 31 29 20J 16 
27 32 i 10 12 10 
21 25 23 18 12 
20.25 10 6 9 
6 7 12 1 3 
6 10 7 3 
E-I 2 2 2 6 4111 7 4 6 
=-- 
F 15 21 38 00 4162 178 ,264 305 251 
3 
Coefficient of correlation = .229 
Probable error (r) = 4-.015 
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Matrix XLV 
MATRIX SHOWING CORRELATION BETWEEN IVIEC'-HANICAL APTITUDE AND 
MANUAL DEXTERITY 
(Male and Female) 
TManual. .Dext er.i ty.t. ... __....... ._ .. .... 
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21 5 2 4 ;311 
12 7 2 4''216 
6 6 . 1 4.35 










1 ' ll 
. :. _. 7-..-:.--- ::_.-. ___ --: , 
. 
168 232 264 225 166: 13T 89 48 29 17 1679, 
Coefficient of correlation = .105 




A STATISTIC:.L STUDY we SOME OF THE FACTORS IINOLVED Ilcï THE 
l. i ll)1CL OF ti CAREER 
In this chapter .he writer proposes to analyse the data which 
he obtained from the of Occupation_" uestionna.ire. (See pages 
79 - 83 : Ap ;endix A.) in this questionnaire the pupils were asked to 
put a 'nom de plume' instead of their real name at the tcp of the first 
page. The reason for this is perhaps fairly obvious, since it is usually 
found that pupils are very much more communicative when they know that 
those in authority, especially the teachers, will not see their answers, 
This idea worked extremely well and the personal element in all the 
answers to the questions asked is markedly noticeable. 
L random sample of the 'noms de plume ' which were used by the 
boys and girls is shown on the next two pages. Both boys and girls 
show a certain degree of ingenuity in their choice of a 'nom de plume' 
and one is agreeably surprised to find such distinctive titles as "The 
Unfinished Symphony", "lereward the Wake", "';í shington" , "Il Trovatore" , 
"Nurse Cavell", etc., etc., considering that many of the pupils came from 
very middle -class neighbourhoods. It is interesting to observe that 
the influence of the cinema ( -) in the choice of a 'rom de plume' is not 
so great as the writer originally thought. In the case of the bogs, 
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A RANDOM SAMPLE OF "NOMS DE 
(Male) 
Dr. Barnardo 















* Charlie Chan 
Sexton Blake 
McAlpine of theMists 
James the First 
Tommy Farr 
Sparks 














The Unfinished Symphony 
Gold Flake 































The Book :'form 
Pepsodent 
Wireless Fiend 






Wait and See 
Stalin 
Joe Louis 




approximately 14% have chosen 'noms de plume ' which savour of the 
cinema, the corresponding figure for the girls being 13;x. 
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Joan of Arc 
Madge Wildfire 
Peter Pan 











Philip of Spain 
Three Sevens 
*Mae West 






Forget -me -not 
Gallipoli 
Raven swood 
Dear Wee Thing 
* Kay Francis 
Outdoor Girl 







The Rose of Tralee 
Sali sbury Crags 
Spindles 
* Merle Oberon 
Silk Worm 
Typist 
In Town Tonight 
Perseverance 
Cinderella 
* Margaret Lockwood 
Black Shadow 
Flora I.. acdonald 
Hopeful 
Py e 




Fact ory Worker 
or Patsy Kelley 
*Myrna Loy 
Montrose 
Note : - On the third page of the q uestionnaire the pupils were asked to 
insert their real name in the space provided for the purpose. 
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TËiI3LE I 
r: urlb er ;. 
;. umber of i .divid_uals who mace some 
.efinite choice of occupation. 1354 K.43 
lumber of individuals who were un- 
decided as to their future career, 
., -,rho expressed a desire to follo, 
T..rticular occupation. _.., __ 10.57 
u_.ïer cf individuals who made some 
,_e: -`, IT' 7.-zoice of occupation. 737 3L).-..( 
i:umber of individuals who were un- 
decided as to their future career, 
but who expressed a desire to folloy 
- particular occupation. 146 18.53 
4 
° 
lumber of individuals who made some 
definite choice of occupation. _ 36.56 
?umber of individuals who were un- 
decided as to their future career, 
but who expressed a desire to follo 
particular occaDation. 2 13.ú- 
Table I s.1.)A s an analysis of the answers to ¿uestions 1 and 3 of the 
'Choice of Occupation' 4uestionnaire. It still be observed that in the 
case of the male group 854 individuals, or 89.43% of the total male group, 
indicated that they had made some definite choice of occupation, while 
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101 individuals, or 10.57%, indicated that they were undecided as to 
their future career, but who expressed a desire to follow a particular 
occupation. When we come to consider the female group, vae find that 
737 individuals, or 83.47% of the total female group, indicatectha t they 
had made some definite choice of occ-a.pation , while 146 individuals, or 
16.53 , were undecided but expressed a desire to follow a particular 
occupation. A comparison of these results therefore reveals that boys, 
generally, are much more definite and decisive in the expression of 
their occupational intentions than girls of a similar age. Table I 
also shows that 1591 individuals; or 86.56% of the total group (male 
and female) indicated that they had made some definite choice of a career, 
while the remaining 247 individuals, or 13.4L4, were undecided as to their 
future choice of career. 
According to Vernon (1) , the following would seem to be the most 
important motives involved in the choice of careers: (a) social conformity, 
(b) humanistic tendencies, (c) active tendencies, (d) impulse towards 
freedom and independence) (e) 'security, (f) ease, pleasure, and amusement, 
(g) superiority, (h) power, and (i) social admiration. Motivation in 
the choice of a career is sometimes extremely difficult to determine 
precisely, but the order of importance of the above motives, in the 
case of the boys tested in this scheme, would seem to be as follows:- 
(1) Security 
(2) Active tendencies 
(3) Freedom and independence 
(4) Superiority 
(5) Social conformity 
(6) Ease, pleasure and amusement 
(7) Social admiration 
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(a) Humanistic tendencies 
(o) Power 
For Eirls the order is:- 
(1) Security 
(4) Active tendencies 
(3) Humanistic tendencies 
(4) Ease, pleasure and amusement 
(5) Social conformity 
(6) Superiority 
(7) Freedom and independence 
(8) Social admiration 
( S) Power 
it comparison of these two ranking lists shows that, for both boys 
and girls, security is the most important single motive in the choice 
of a career; active tendencies, social conformity and poower all occupy 
similar positions in the ranking lists for both sexes; freedom and 
independence and superiority, and social admiration are stronger 
motives in the boy's choice of a career; while humanistic tendencies 
and ease, pleasure and amusement are stronger in the girl's choice of 
a career. 
On the next few pages are to be found a selected number of 
reasons given by boys and Earls in answer to "¿uestion 2 of the "Choice 
of Occupation" ':caestionnaire. There are 32 reasons giver_ by boys 
and 43 by girls; some of the former are especially humorous: 
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REASONS GIV'E ?OR CHOIC OF OCCUPrïTIOI: 
Wale) 
(1) "I intend being a grocer because it is an inside job and when 
it is raining you are able to work and you are not sent home because 
of the weather." 
(2) "I want to be a policeman because I think the job is easy. All 
you have to do is to walk up and down the street." 
(3) '!I should like to be a motot mechanic as I am better with my 
hands than with my head." 
(4) "I would like to be a page -boy because I am small and light- 
footed." 
(3) "I am going to be a scavenger because it is good pay and because 
you receive 2 working suits in the year, 1 for the winter and the other 
for the summer." 
(6) "I have made up my mind to be a bus -driver. When I am always 
in the bus I like to see tine driver drivirg the bus and I offer say 
to myself I wish that it was me that was driving the bus." 
(7) "I want to be a butcher because I like to work with blood and 
meat. I've had some practice in the trade." 
(3) "I am going to be a sailor. I made up my mind because 
brother has kept on bexlL. promoted and has fattened up a lot since he 
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joined the Navy." 
(9) "I am going to be a policeman as I am big built and have very 
large feet." 
(10) "I want to be a blacksmith because it keeps your muscles sturdy 
with swinging the hammer and making horse shoes." 
(11) "I would like to be a cinema operator as I would get to see the 
films without paying for them." 
(12) "I want to be a cuinniercial traveller because my father has been 
a traveller for a few now and I am going to follow in his foot- 
steps." 
(13) "I am going to be a sailor but I have no particular reasons for 
wanting to become a sailor, i suppose the call of the sea seems to be in 
my blood." 
(1t_) "I intend being a dental mechanic because it is an interesting 
job and it would be so nice to think that you have been able to make 
people half -respectable looking with false teeth." 
(15) "I intend to obtain a post in the Civil Service. I made this 
choice because I am well fitted for this type of occupation and I am 
sure that it has many prospects for people, like myself, who are amibitiot2 
(16) "I should like to be a draughtsman because I am quite good at 
technical drawing and my stammer wouldn't affect my work in such an 
occupation." 
(17) "I am going to be a sailor so that I can see the world and tell 
all my relations that I have seen the various places that are famous in 
history!' 
(13) "I wart to be an ::engineer because all my uncles have something to 
do with the ervineering trade, and they fit it so well." 
(19) "I want to be a marine engineer, because the pay you get will 
help you to keep your wife and family, when you marry) and also your 
father and mother in their old age." 
(20) "I am going to be a cabinetmaker, because I love the tools which 
I handle. This may seem to be a funny reason but it's true." 
(21) "I am going to be an airman as you have a chance of rising far 
and it is also very exciting." 
(22) "I intend to follow the occupation called draughtsman. I have 
made this choice because I feel well able to make a success of it. 1!.ßy 
own personal guidance and the guidance of my Technical Drawing Teacher 
have made me wish to follow this particular occupation." 
(23) "I am going to join the Police Force, if I can. I have made this 
choice because I am tall, because the pay is good, and because you lead 
an open -air life. I do not like wrong -doers and I would like to stop 
thefts." 
(24) "I wish to join the Z.A.F. because, ir years to come, aviation 
will have become very popular with everybody and I would like to 
have done something to popularise it." 
(25) "I intend being a plasterer because my uncle, who is a plasterer, 
has no sons and he is leaving the business to me to carry- on. my father 
made me want to go too, because he says that his old hairdresser's shop 
is no place for me to work in." 
(26) "I dm going to follo w the trade of baker as I have a reel interest 
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in cakes, scones, and bread." 
(27) "I am going to join the Army when I am old enough, because my 
father, three uncles, four cousins, my grandfather, and my three brothers 
are in the limy, and I intend to follow in their footsteps." 
(23) "I intend working as a clerk in an office because it is warm and 
you don't catch cold so easily as in an outside job." 
(29) "I would like to be a printer because I would like the work, printers 
have good hours and good pay, and my father and uncle are both printers so 
I will have every chance of success." 
(30) "I am going to be a clerk because it is a nice clear_ job." 
(31) "I want to be a painter, because my friend is the gaffer and he 
said I could get a. job whenever I want one." 
(32) "I intend being a cartoonist because my Art Teacher says that I 
am very good at drawing. I like to sketch comic figures and it gives me 
great satisfaction and delight to see any resemblance to the true character 
I first was inspired when I bought a book of pictures called "Dictators 
and their Faults". 
(33) "I want to join ',,he Wavy as my grandfather has told me so much'about 
the fun he had that I can't ` et in quick enough". 
(34) "I think I would like to be a commercial traveller. I made this 
choice because I know I below to the unsettled type. I would like the 
open -air life and am not inclined to sit in an office or work in a bulling. 
It's far too monotonous," 
(35) "I would like to become a tinsmith because I think I am best fitted 
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for a job like that and because I am no genius with my head." 
(33) "My mother says I should go on the stare as a cc~iec.ian as I ofter 
act vex - ( :a.ftiy and make a lot of wise- cracks." 
(37) "I intend being: a Ladies' Hairdresser because I think I would like 
p ut.ing waves into beautiful women's hair." 
(33) "I would like to be in the Civil Service because I wart to be better 
than m; father, who is a brewery worker, and because my mother says that 
I should take the chance of progressing', as 
to take that chance". 
my father has never been able 
(3G) "I am going to be a. musician because I can -play two instruments 
already and em picking up another. I wou.ld like to pay back my mother 
ever:thir_`: she has sent on me because it was she 1.7',o gave me the oprort- 
uni t`v /" . 
THECHOICE 
T'1 /ti ^1 T'- rl ̂,- 1T :: r-IO t OF OCCUPATION 
(Female) 
(1) "I am ¿:oing to be a coanpto :peter operator. I feel fitted for this 
job because my teacher says that I am very good at typewriting and you use 
very similar movements when you ,pork a comptometer." 
(2) "I an ;oing to be a. typist because it seems a very pleasant job and 
because it is any favourite subject in my commercial course. It makes 
ordinary writing° look terribly laborious." 
(3) "I would like to be a typist and feel fitted for this lob because as 
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a typist I'll work indoors and some people feel faint when they have been 
indoors for a while, but not me. I know also t:'? _t wool alua.:s obey 
orders and remember my mari er s." 
( ) "I am going to be a clerkess because I know that office people are 
always very friendly and I wish to make chums with my fetlow- workers." 
(5) "I would like to be a shop assistant more than anything else, 
because ' it is a cheery 7 b and one is always seeing new faces." 
) "I Want to be a shop assistant. My reason for this is that I like 
serving people and shoeing people' beautiful dresses. I often watch 
girls serving in large snops and it makes me wish that I was in their 
place." 
(7) "I would like to work in a shoes shop because I like fitting on 
shoes and going up and down ladders." 
(8) "I intend working in a florist' S shop. I am very interested in 
flowers and have a garden of my own. I believe that I have the "touch" 
which is so necessary when one is handling flowers. I hope to own a shop 
of my own some day ." 
(9) "I would like a job which keeps my brain alert and are which will 
not allow me to forget my school work. I therefore think that the Civil 
Service will keep my mind alert and active." 
(10) "I intend being a hairdresser because I like to try to set my hair 
in different ways and see the results. In tnis way I learn to improve 
my own hair and also learn u o improve other people's." 
(11) "I think I am specially fitted for the following careers:- Author, 
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Book-keeper, Civil Servanu, Librarian, Clerkess, Secretary, and Telegraph- 
ist. I am taking a Commercial Course at school and have at least the 
average amount of knowledge required for these jobs." 
(12) "I want to be a shop assistant because I like wrapping up parcels 
and asking customers what they want. I think I am fitted for this kind of 
work as it does not take much brains." 
(13) "I am going to be a shorthand typist because I think I am fitted for 
it. It would be stupid to think of any other occupation because I have 
been training for it for the past three years and like it very much." 
(14) "I intend being a clerkess because I think it makes your brain 
work very hard and I like hard work of this sort. I am taking shorthand 
and book -keeping at school and I want to make use of these subjects in my 
future occupation." 
(15) "I am going to work in a shop because my best friend works in a 
shop and she is always telling me how good it is in a shop." 
(16) "I want to be a lady doctor but I don't think my parents can afford 
any further education for me. I think I should be well fitted for such a 
career because I have been first in my class for three years now. If I 
can't be a doctor, I should very much like to be a nurse as both types of 
careers seem to me to be very similar." 
(17) "I have always wanted to be a lady reporter. I think I an well 
fitted for this occupation as I am good at English and read a 
lot. Another 
reason for my choice is the fact that this type of occupation 
is full of 
adventure and you are always on the "go" ." 
(18) "Of all the subjects I have had at school I can 
truthfully say 
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I likeithe Commercial Subjects best. Therefore I feel that to succeed 
in life one would be best to follow the work you can do most efficiently. 
I have therefore chosen secretarial work because I an best fitted for it. 
I like this career because it deals with the commercial side of the world." 
(19) "I intend being a manicurist. I like keeping my own hands and 
nails clean and tidy, and wish to earn my livinÿ by tryirg to do the same 
for other )eople. I think dirty and untidy hands are horrible and also 
cause a lot of disease." 
(20) "I want to be a cook because I am good at my domestic subjects. My 
father ard mother are not very rich, and if I get a job as a domestic 
servant they would not have to feed me arC that would_help them a lot." 
(21) "I plant to be a domestic servant rather than a factory girl. The 
reasons for Viking this choice is that I \'on't get out so much and y et 
into bad company." 
(22) "I want to be a children's nurse because, if your employers are 
good talkers, you learn how to leak properly and when going holidays you 
will have a. chance of seeing places. I like little children very much 
indeed." 
(23) "I intenr. being an Air Pilot. I am bid' and strong and have been up 
ir an a.eropl&re quite a few times. If Mrs. Kirby Green can fly to the 
Cape, well so cc...n I." 
(24) "I era going to be a cook because I like cooking. 
I also like 
eating home -baked things and it would be so nice to cive your husband, 
if you get one, home -baked things." 
(25) "I intend being a waitress because some day I may have a home of my 
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own and I want to be able to set a table properly and arrar^ e thc . 
nicely". 
(2C) "I would love to be a baby's nurse because I love babies es ecia.11,,r 
when they are very mall. Lo one has influenced me. I have thou ht 
this out for myself." 
(Z7) "I s..n going to be ar authoress. the reason I would like to be 
an ,authoress is that, when I was eleven years old, I found that I could 
make up speeches and verse, especially about any one I didn't like. 
parents) v hen they read my efforts, were very enthusiastic about this 
career & r d are oir. to give me further. education." 
\LV/ ¡¡ 1 "I c;'_1 going to be a shop assistant because I think T :cult= en -;o; 
this . ;oik. I have offer helped the shop-keeper at the foot of our stair 
and she says it is rot a poor: job but that didn't alter m,. decision." 
(C-) "I ú...l ï'Oin'' to be a Shop assistant because my father ?^r e.. and mothe
wish me to follow this occupation. Of course, I wouldn't be a shop 
assistant unless I liked and felt, fitted for thi s.iob myself." 
(30) "I intend bein : a dressmaker, because c:ressrlakin . is my best subject 
at school. I aleo admire lovely dresses and the cheapest v.ay of _7ettir. 
them is to make them for yourself." 
(3l) "I -m ç'oir. to .;ork in au office because you have rot to stand 
lip for lona,." 
(32) "I am goinz to stork it a I..,_.'inCry because I like the work. It will 
be a goou thing for me too when I ::et married because I can wash all my 
children's clothes and iron them neatly." 
(33) "I am going to be a dress -designer. I like to dress up my si ster 
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in odci pieces of cloth and like to see the result. I am also good at 
painting old fashioned dresses in coloui'. i think this sort of Frame 
&l.ve:: you good practice for you,- future ;ob." 
(34) "I intend to become a t,;- gist because all the rest of the family 
have uone so. I am also in the .:oîiìlel.'c ïal Class and all the tOac:Zir: 
would be .as:tCG. if I took u) ar.other occupation." 
(36) "I have not yet c ecided -hat occupation I shall follow, but I would 
greatly like to work ir. .. library, preferably one of the Public Libraries, 
of which I al-1 a .ne7,1ber. I ;hould like to 7jor'_, ir the -Tur.ior Library ir 
George IV ?,ric:ge. I a_Z very fond of readin7, Ia;:1 good at .ar-. lish and 
am very interested. in arythin to do with books. You may think this 
fu:Tj y but I hate t O see books being ill-used because I love books. 
I wish some of my class-mates were :ao'_"'e careful of their hocks." 
(35) "I __;oing t0 be a shop assistant because it is 0. much cleaner oü 
than working ir factory." 
(37) "I a..11 oing to be a nurse because I love helping people who can't 
help themselves. I am not afraid of blood and am big and strong. I 
am also fairly clever so that I think I am specially fitted for nursing." 
(38) "I ao ` :oin to be an acrobatic dancer. I _gym rot clever at school 
and have been influenced by other people 'rncc are Careers. I am well fitted 
for this job as I am double -jointed? as you might say." 
(3S) "I am going to be a c< sh girl because I think I would like that job 
and because I "..:1 g.ocd at Arithmetic. 
mother has to g0 out and work, SO I wart to get 
help them." 
_ , 
father is unemployed and 
r'. lob so that I c= 
(40) "i _z oir.: to ,pork ir a box factory because my sister has beer. 
there for foul-. W "i-srs and has never yet co pl-9i7 C( about it." 
( ÿ1) "I intend beirr, a clef kess as rn motheri2 a 7 o counter !ní' I 
like couurtin '," 
(4), 
11 T a-1 v going to be dressmaker because I am a goof sewer. 
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are also ... lot of fashio7_;- and new ideas which I:dould like to irìt.ï.'GC'uce 
irto the art of dress'_laking." 
(45) "I intend beir a children's nurse of a hospit;1 nurse. I a :û 
ver; fonè ofounQ babies arc like them better than older ones. It 
wouldn't auch ::latter whether I worked in a b .hies' hocital or n elderly 
hospita.l." 
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1:Tale Female Male and Femal_ 
83 98 181 
149 169 318 
223 241 467 
225 208 433 
103 33 191 
33 60 123 
.Lú - 1`x .:: ú 
^ - 
lJ - lC) 41 
17 - lÜ 
i.;; - 20 
... " - .. 
`>1 - 22 
, 
55 _ _ 1838 
Pages two and i,nree of the "Choice of Occupation" ; uestiornail e 
contain a list of some three hundred occupations, 172 of which are 
predominantly male, 32 predominantly female, and. 96 of which are followed 
by both sexes. In the questionnaire the pupils were asked to place a 
cross opposite the occupations at which they would like to '.fork. Table 
II above si:ows the number of occupations marked it the list by both 
boys and girls. It will be observed that, in the male group, the number 
of occupations marked varies from one to twenty -two, while, in the female 
group- the range is from mme to sixteen. Table III, or the next page, 
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TABS L SHOVaNG NUMBER OF OCCUPríiIOT S (EXPRESSED IN PEltCENTA 7ES) 
1i XED IN 'CHOICE OF OC: CUPAT ION' .:LUEST IONNAIRE BY ALL GROUPS. 
Table III 
Number o f 
occupations 
Male Female Ma l e and Female 
% % 
1 - 8.69 11.10 9.85 
- 15..61 19.14 17.31 
23.67 27.29 25.40 
- 23.56 23.56 23.56 
- 1C 10.18 9.97- 10.39 
11 - 12 6.60 6.80 6.69 
13 - 14 4.61 1.92 3.32 
15 - 16 4.08 .22 2.23 
17 - 18 1.36 - .71 
19 - 20 g .94 _ ; a 2 
21 - .10 - .05 
100.00 100.00 100.00 
shows the frequencies in Table ïI expressed as percentages. This table 
shows that the average number of occupations marked falls within the 
range 5 - 8. In the male group 23.67% marked five or six occupations, 
the corresponding for the female group being 27.29 %; while in both the 
male and female groups 23.56% marked seven or eight. occupations. The 
actual mean number of occupations marked by the boys is 7.228, while the 
mean for the girls is 6.128. So that thé boys, when confronted with a 
list of occupations, tend to mark more occupations than the girls. This 
is however to be expected, since the number of strictly male occupations 
far exceeds the number of strictly female. Ir fact, when we come to 
to consider this rather biassed division of occupations, we are 
surprised to find that the difference between the average number of 
occupations marked is so small. 
Or. page 4 of the "Choice of Occupation" questionnaire the pupils 
were given a. list of some eighteen reasor s which have beer found to 
influence the choice of a career. They were ir.structec to put the 
figure 1 opposite the reason or influence which had been strongest in 
determining their choice of occupation, the figure 2 opposite the 
second most powerful influence, and so on. If any of the reasons did 
'not influence them, they were told to disregard them altogether. 
Male Group 
Table IV shows the 4frequency distributior of the number of 
reasons giver by the Ldividuals in the various school male groups and 
in the total male group. The number of reasons which operate it the 
determination of the choice of a career vary from one to nice for this 
group. It will be observed that every member of ; he group tested 
(955 individuals) mentioned at least one of the evgected reasons as 
operatir.L in his choice of occupation. Table V shows the individual 
frequencies of the previous ?able expressed as percentages. This 
Table snows that 5.45; of the total group mention one of the eighteen 
reasons, 11.33; Mention two of the reasons, 34.63 mention three of the 
reasons, etc. 
Female Group 
Viable VI shoals the distribution of the number of rea sor s 
given by the 333 individuals who compose the total female Fro:p. The 
number of reason :, involved in the choice of a career v _ry from one to 
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Table VII 
Female Group 
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Tabl: IX 
(Total Group - Male and Female) 





1 96 5.22 
235 12.78 
744 
. 382 20.80 
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one of the T'easo contained in the selected list of eighteen, 1 m.31¡L 
ileritiol? to of tie re: a;îï",Ñ, 35.44 mention three of the reasons, etc. 
To:,_:l ,roua -M:ile and t''e:1a1e 
Tables VIII and IX siho;a the cor.ree,00r_6ir.~ data for the 
t;roups taú:en as a whole. 
Tables X, XII shows the total number of 1°2r sc,_.= -- _ven tiy the 
total .:?ale ro ly, t ot 1 f eaaale rou End the total grou p (hale and 
fe::ale) . The male group gave 3740 rEúsOns, the average riu"lher of 
r eciwonö/p lÿ il beinb 3.33; the fe:sa.le J2o1:p gave 3327 re^.. or s, the averc_ e 
r.u:hfoeï' of reasons/pupil beirig 3.73. The corresponding ave'.'a --e for the 
total group is 3.70. As far the number of reasons, which operate 
in the choice of a career, is concerned, there wOUld therefore seen to 
be r.o significant sex differences. 
Table XIII shol,,s the eighteen individual reasons classified 
accorc.ii, ; t.o the fre_u.zencyr 'lith which they were chosen by the male ;roue. 
it will be observea t'1._: t , in so far as frequency of choice is cor:cernec , 
the reason, "Dec,use it is a secure occupation and there is not much 
chance of beco:iirg unemployed", occuies first place, being mentioned 
445 times, or 12.8'4,, in a total of 3470,reaSons. This is in accorda.ncé 
with the previously established observation that security* is the most 
important single motive in the choice of a career. The reason, "Because 
I think I should like this particular job" , came second, being mentioned 
434 times, or 12.5l;,, in the total number of reasons given. The reasor, 
"Because this occupation is well paid", occupies third of =ce and the 
reason "Desire of father that this occupation_ should be followed", 
351 
?able XIII 
i. i,' Ii<DIVIJUAL 
-,- 
'T*.1-r OF ¡^I_* 
. 
1.y,L 
KT ::1< i 0' 
( Male Group) )
iec soil 're .''' 
of 
Choir 
Because it i;_- c secure occupation and there is 
not much chance of becominr. unelaployed 443 
? Because I think I should like this perticulr__l 
job, 43- 12;.7,1 
Because this occupatior. is well pair. 335 I.1.1C 
_,esire of father that this occu)4:tion should be 
folloVVe11 J +v :J.0, 
Because I feel fitted for this kind of -,ork 32, 9.48 
Because it offers great prospects of acvarceuent. , 297 3.vß 
Becuse: it re, :wires skill rather than labour 240 6.'.. 
Desire of mother that this occu -pation should be 
follower 205 
i Because it is an out -door occupation 133 
j Because it is my father's occupation 1C 
ï_ because the hours are easy 14,'2 : .,.)2 
L Because it is my frieric's occupation 110 .;.1. î 
LI Because it is my brother's occupation . . 
Because it is easy to h et a job of this kind 
0 Because I have already been offered a job of thi <- 
king - 
Because of the influence or sub:estior of my 
teacher 
Because it is mfr sister's occupation 

























































































































































































































































































































































































































































































































































































































x o 1-3 o 
353 
occupies foul'th place. the f?'ec,uerc;j -'ii;,h which the other reasons 
were chosen is shown ir: Table 
Table XIV shows the individual reasons classified according to 
the frequency of choice and the fre ;,uency of order. By frequency 
of order, we mean, the number of times a particular reason is given 
first place by ail individual as indicating that that reason has been 
the most important in deter.ninin:7 his. choice of occupation, second 
place as indicating the second most important reason in the choice of 
his career, and so on. It will be observed that the reason 
which is placed first in she great majority of cases is, "Desire of 
father that this occupation should be followed" , beir:g placed first 
190 times out of a total frequency of choice of 343. "Because it 
'is a secure occupation ana there is not much chance of becoming 
unemployed" is placed first 174 times in a total frequency of choice of 
445. The Table also shows the number of times the various reasons 
were placed second, third, fourth, etc. 
Female Group 
Table XV snows the reasons classified according to the 
frequency of choice for the female group. For this gioup, the reason 
which occupies first place is , "Because I think I should like this 
particular job ", being cnosen 464 times, or 13.91;x, in a total of 
3337 reasons. The reason, "Because this occupation is well paid" 
occupies second place, being chosen 406 times. "Because it is a 
secure occupation, etc." and "Desire of mother that this occupation 
should be followed", occupy third and fourth places, bein chosen 360 
and 307 times respectivelj . l'he frequency with which the other 
reasons are chosen is also shown in Table XV. 
Table XV 
TABLE SHOWING INDIVIDUAL REASONS CI SSIFIED ACCORDING TO 
THE FREQUENCY OF CHOICE 
(Female Group) 
354 
Reason '.'A , - -, 
r .,...... 
{; 
A Because I think I should like this particular 
job 464 .... 
B Because this occupation is well paid 406 n, 
C Because it is a secure occupation and there is 
not much chance of becoming unemployed 360 
D Desire of mother that this occupation shoulc be 
followed 307 9.Y. 
Because I feel fitted for this kind of work 302 9.05 
F Because it offers great prospects of advancement 293 3.73 
G Because the hours are easy . 243 7.43 
.i Desire of father that this occupation should be 
followed J 6.33 
I Because it requires skill rather than labour 143 4.43 
J Because it is my friend's occupation 142 4.25 
K Because it is easy to get a job of this kind.... 109 3.25 
L Bécause it is my sister's occupation 93 - 
M Because of the influence or szFr'estion of rrl - 
teacher 71 q .. 
Because it was my mother' s'occupation 71 2.13 
0 Because I have already been offered a job....... 43 1.44 
p Because it is an out -door occupation 2C .78 
Because it is my father's occupation 2: .7ü 
A Because it is my brother's occupation . .33 
TABLE SHOWING INDIVIDUAL REASONS CLASSIFIED ACCORDING TO THE 
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Table XVI shows the various reasons classified accordirg to the 
frequency of choice and the frequency of order for the female group. 
It will be noted the reason which first most ofter by the female group 
is, "Because I think I should like this particular occupation", beinE. 
placed first 174 times in a total frequency of choice of 434. "Because 
it is a secure occupation, etc." is placed first 113 times in a total 
fre,uenc; of choice of 360. ",Because I feel fitted for this kir.c'. of 
work" is placed first 97 times in a total frequency- of choice of 302. 
.gin examination of the cortents of Tables XIII and XV reveals the 
folio ;ir.L interesting observations: - 
(a) 3y far the most i. portant reasons) in so fer a :_s fre ,uency of choice 
is concerned, are: - 
(i) "ecause I think I should like this -?articular 
(ii) "Because it is e_tiec'.zre occupation src, there 
chance of beco:ir unemDloyed." 
(iii) "3ecause this occupation is .well paid." 
is r_ a:. 71'.1c- 
(b) Boys are influenced more by the security of _. _'ob , irls more by 
its financial prospects. 
(c) Father have about the same degree of control over the occu.?ational 
destiny of their sors as mother h=-Are of their dauhters. 
Boys tend to follow their f= Thera' cccupa_tior.s *such -r±ore re -.cily 
than girls follow their mothers'. 
(e' Frienfs r r have more l _laene e it a El 71 choice of a career n 
the; havP ±1 
(f) ? e..ci ers :ln: more influence or L i rl' s future choice of 
occupation than they have on a boy's. 
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c_,,;:: I think I should like this particular 
job 
iecause it is a secure occupation anf_ there is 
_ot much chance of beconinp unemployed 805 
T,ec ;.use this occupatior is well pair 721 
Because I feel fitted for this kindbf work 05_- .._, . 
Because it offers great prospects of advance ent .. G 3.37 
,esire of father that this occupation r> .=,.1-. T,'e 
i'ollo\ved 
.desire of mother that this occupation should 'e 
ollowed 
H Because it requires skill rather than labour..... - 3.7c 
I Because the hours are easy 5,ái:. 
J Because it is my friend's occupation 3.70 
L. Because it is out-door occii atior_ 3 r 
L Because it is ease to get a , ob of this hind 3.-,- 
Because it is my father's occ2pa`,ior_ .3, 
L: Because of the influence or suggestion of my 
teacher 11- _ 
J Because it is .y brother's occupation 108 . °:.. 
P Because I have Elready been offered a job of is 
kind 102 1.5C 
Because it is my sister's occupation ' 1.42 
,ti Because it was my mother's occupation 73 
1.07 
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TABLE SHOWING INDIVIDUAL REASONS CLASSIFIED ACC ORDING TO THE 
FREQUENCY OF CHOICE AND THE FREQUENCY OF ORDER 
Tab le XVI I I 
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than are boys, 
(il) Boys are much more interested in occi?- Dations _ich "recj i.re skill 
rather than labour" than are girls. 
(i) Boys are more influenced by "out door" occupations than are girls. 
(j) Girls find it easier to get a job in which they are interested 
than boys. 
Total Group - Male and Female 
?able XVII shows the frequency of choice of the various 
reasons for the total group (male und female) and Table XVIII shows the 
reasons classified according to frequency of choice and frequency of 
order. 
BIBLI OGPPry. 
Vernon, I''. D. : "The Drives which Determine the Choice of a Career", 
B. J. Eauc. P., VOL. VII, Pt. 3. 
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Chapter 11 
A GEI;ERAL SURVEY OF INDUSTRIAL EDINBURGH 
"Since the 17th century the Scot has made his living in other ways 
besides fanning, fishing, and fighting. He has taken to business and to 
industry. He has brought into the office and factory those qualities 
which he had already acquired in his struggle with his not-entirely- 
friendly environment. They have led him to all countries in the world 
as he has sought new markets for his goods. They have made him a 
craftsman, proud of the creations of his hands and of his mind, refusing 
to be content with any workmanship falling below the standard of first - 
rate. They have made him an inventor, always devising new machines or 
improving old :machines. They have also made him cautious, less given to 
reckless adventure than are some other men." 
"The Scotsman" Trade Review, 1938. 
To Scotsmen, everywhere, Edinburgh is "mine own romantic town", and 
some are inclined to think that possibly the romance which surrounds it 
has blinded even its own citizens to its eminence as a city of industry. 
Oakley (1) is of this opinion. "Edinburgh ", he says, "is, in fact, a 
much more important industrial town than the men of letters (and most 
Scotsmen) including the people of Edinburgh) realise. A good deal of 
the smoke of Auld Reekie comes out of factory chimneys." The truth of 
this statement is most vividly emphasised on looking down on the 
Scottish Capital from the air. The scores of factory chimneys which 
rear their smoky tops to the sky must surely convince the sceptic that 
Edinburgh can justly press her claims to be a city of industrial 
importance. 
Besides being the Capital of Scotland, Edinburgh is in many ways 
the leading city (excluding London) in the British Isles. This statement 
may seem somewhat extreme, but let us ponder for a brief moment to realise 
the status of Edinburgh as a financial centre. Its banking institutions, 
the insurance companies and the financial houses which are associated 
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with these make its position in the world of finance unchallengeable. 
The latest statistical information reveals that, of the total population 
(218)785) who are actively engaged in some occupational category, some 
(47,363), or 21.6% come under the heading of Commerce and Finance. Of 
this group (28,959 males and 18,404 females), same 9,194 are employed 
in Department Stores and General Shops. Wholesale and Retail Dealing 
in Textiles, Clothing, Drapery and Millinery employs 5,626 persons; 
Dealing in Grocery and Provisions 3,406 persons; and Dealing in Meat, 
2,166 persons. Persons employed in Insurance number 2,630; persons 
employed in Banking number 1,448; and Publishing and Sale of Books, 
Newspapers, etc., employs 1,549 persons. When one, therefore, realises 
that approximately one fifth of the total working population come under 
the occupational order of Commerce and Finance, then surely such a city 
can be justifiably considered as a centre of finance. 
In addition to its fame as a centre of finance, Edinburgh has 
always been a home of learning and culture, and it is not unnatural to 
find that the printing and publishing trades are highly specialised 
and developed. The allied trades of book -binding, paper -making) map 
production, the manufacture of printing inks, and the manufacture of 
paper -making machinery are ancillary to this impetus. It is of interest 
to note that 11,203 persons are employed in the occupational order of 
Paper Making, Stationery Manufacture and Printing. The number in this 
occupational order (6,046 males and 5,157 females) constitutes 5.1% of the 
total working population. Of the total number employed in this category 
478 are engaged in Paper -making; 512 in Cardboard Box Making; 1,822 in the 
manufacture of Paper Bags, Envelopes, and Stationery; 1,557 in the 
production of Printed Books and Music; and 5,095 are employed in Printing, 
Lithography and Bookbinding. 
Among the oldest industires, however, in which Edinburgh enjoys 
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prominence is that of brewing. In this activity, Edinburgh is the second 
largest centre in Great Britain and actually produces three quarters of 
Scotland's output. The importance to Edinburgh of the brewing industry 
may be realised when it is stated that six million pounds are invested 
in it. The brewing industry comes under the occupational order of 
Food, Drink, and Tobacco, and statistics reveal that 6.6% of the total 
working population are employed in this order. Of this group (8,603 males 
and 5,748 females) 3,089 are employed in Beer Breweries, and 571 are employ- 
ed in Distilling, Rectifying, and Compounding of Spirits. Bread and Flour 
Confectionery employs 3,856; Biscuit Manufacture, 2,651; and Sugar and 
Chocolate Confectionery, 1,225. These are the largest individual indust- 
ries in the occupational order of Food, Drink, and Tobacco. 
Edinburgh, served as it is by two great railways, is a junction for 
important routes, not only by rail, but also by road and sea. The Port of 
Leith and the roads and railways which serve the city give for manufacturers 
ready access to raw materials. Coal, shale, iron brick, and timber, as 
well as foodstuffs, are readily available in bulk, and can conveniently 
and inexpensively be brought to the city. It does not therefore surprise 
one to learn that 18,708 persons (17,759 males and 949 females) are 
employed in the occupational order of Transport and Communication. This 
group constitutes 8.6% of the total working population. Railways employ 
6,586 persons; Shipping Service employs 3,131; Tramway Service 2,055; 
Cartage and Haulage Contracting 1,705; and Omnibus Service, 1,512. 
Already Edinburgh has attracted several of the light industries 
which, happily, have helped to reduce the number of unemployed in the 
area. Lighter kinds of machinery, electrical equipment, optical supplies, 
and card board box manufacture are some of the newer activities which 
are finding in Edinburgh the conditions which make profitable production 
possible. 
Table I shows the Principal Industry Orders in Edinburgh, and the 
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importance of these occupational trends, which, though perhaps more 
representative of the adult population than of the juvenile population, 
must be taken into consideration before we examine the position as it 







Commerce and Finance 47,363 28,959 18,404 
Personal Service 27,876 6,386 21,490 
Transport and Communication 18,708 17,759 949 
Public Administration and Defence 18,533 12,830 5,703 
Professions 17,011 8,660 8,351 
Manufacture of Food, Drink, and 
Tobacco.... 14,351 8,603 5,748 
Manufacture of Metals, Machines,etc 13,381 12,195 1,186 
Building and Contracting, Decorating 11,833 11,340 493 
PaperMaking, Stationery Manufacture 
Printing.... 11,203 6,046 5,157 
Wood Working 4,592 4,160 432 
Clothing Manufacture 3,959 1,866 2,093 
Mining and Quarrying 2,803 2,755 48 
Agriculture 2,731 2,277 454 
Entertainments and Sport 2,727 1,762 965 
Textile Manufacture 2,578 886 1,692 
Gas, Water, Electricity 2,256 2,173 83 
All other industries 16,880 10,996 5,884 
Total in Industries 218,785 139,653 79,132 
Table I and Table II (next page) show, as has already been noted 
that Commerce and Finance involves some 21.6% of the total population 
in industry, the percentages of the sexes employed in this particular 
occupational order being approximately equal. Personal Service, the 
second in frequency, employs a much greater percentage of females than 
males, the ratio being approximately six to one. When we come to 
consider Transport and Communication, we find that the reverse is the 
case, and that the ratio of male to female labour is twelve to one. Such - 
findings are of immense practical importance to the vocational psychologist, 
as we shall see later in this chapter. It is interesting to note that the 
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percentage of females (10.6 %) engaged in the Professions in higher than the 
male percentage (6.2 %). The preponderance of female over male in this 
particular occupational order is probably due to the fact that the Nursing 
Profession has been included, the number in this group being slightly in 
excess of 3000. Without going into a further detailed ex ruin tion of 
Table II, we can see at a glance the relative proportions of male and 
female labour in the other principal occupation orders and realice bow 
important it is to know to what extent such and such an occupation is a 




Sexes Male Female 
Commerce and Finance 21.6 20.7 23.3 
Personal Service 12.7 4.6 27.2 
Transport and C ommuni c at i or 3.6 12.7 1.2 
Public Administration and Defence 3.5 9.2 7.2 
Professions 7.3 6.2 10.6 
6.2 7.3 
Manufacture of Metals , Machines, etc... . ... a 6.1 2.7 1.5 
Building and Contracting, Decorating.... 5.4 8.1 0.6 
Paper Making, Stationery Manufacture, and 
Pri lung... .. .................r 5.1 4.3 6.5 
Wood Working G .1 3.0 0.5 
Clo thing Manufacture . .0 . s 1.8 1.3 2.6 
1.3 2.0 0.1 Mining and . . . . . . . . . . . . s . . . 
Agriculture .. . . . . s . It a 1.3 1.6 0.6 
inúer}aiT+eltc and Sport . . . . . . . . . s s 1.2 1.3 1.2 
Textile Manufacture . . . . as s . a . . . . . 1.2 0.6 2.1 
Gcs' Water, area il e ctr]cit¡. , s s 
All Other Industries 
. . 







S .0 100.0 100.0 
In adeitíor: to giving us informatior of thiz nature, a tai le of this 
nature supplies us with perhaps the most important data of a.1.1.9 namely, 
the /numbers ez.ployed in a particular industry as compared with others. 
A knowledge of this essential fact . ís of fOndamenta.l importance to the 
vocational psichollogi st , since, aocordínz so 1ardrick (2), "youth must 
led i.u.uto occupati.arl life in such away as not to eise in,ny to the 
. 
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social or economic structure through the overcrowding of some occupations 
and the undermanning of others." 
Having dwelt at some length on the occupational trends in as faras 
they affect the adult working population and, indirectly, the juvenile 
population, it is now necessary to consider much more specifically their 
influence in the field of juvenile employment. 
The population of Edinburgh at the date of the most recent Census, 
26th April, 1931, was enumerated to be 439,010, and of that number, 
approximately 9.3% were juveniles between the ages of 13 and 18. Table III 
shows 'us the distribution of this group in terms of age and sex. 
Table III 
Age Male Female Total 
13 2460 2532 4992 
14 2881 3103 5984 
15 3191 3454 6645 
16 3623 4200 7823 
17 3672 4164 7836 
18 3419 4367 7786 
Totals 19246 21820 41066 
From the above we can ascertain, that the ratio of group tested in 
this experimental scheme (1838) to the total number in the 13 - 14 group 
enumerated above, is 16.9w. The numbers included in the 13 - 14 age 
groups above do, of course, contain pupils who attend schools other than 
the Edinburgh Education Coiliiittee's schools, and are, therefore, not 
represented in the table of 'leavers' which is shown on page c . The 
group tested in tnis scheme is accordingly much more representative of the 
13 - 14 population found in Education Committee schools than of the total 
13 - 14 population. 
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A study of the number of Unemployment Books exchanged within the 
year 1936 -37 reveals in what way and to what extent the juvenile population, 
between the ages of 14 and 18, are employed. Table IV shows that 23,738 
juveniles (11,450 males and 12,198, females) are employed in the principal 
occupation orders. Besides providing us with the statistical fact that 
65.8% of the juvenile population are remuneratively employed between the 
ages of 14 and 18, this table gives us a very accurate insight into the 
occupational trends of the area in as far as they affect juvenile labour. 
It will be noted that 33.7% of the juvenile workers are employed in the 
Distributive Trades. This finding may be surprising, but it must be 
remembered that Edinburgh has long held a prominent place as a shopping 
centre and that many old -established firms in the city have world -wide 
connections. It should also be noted that the representation of the 
sexes within this Distributive Trade Group is approximately equal, there 
being 3,957 males and 4,042 females employed. 
The second occupation order is that of Bread, Biscuit, and Cake 
manufacture. There are 1,762 juveniles employed in this industry, 554 
being males and 1208 females. In this instance the proportion of 
female to male labour is approximately two to one, a highly significant 
fact. 
The Building Trades occupy third place in the order of frequency, 
there being some1,305 juveniles (1181 males and 124 females) employed. { 
This industry is, as we might expect, predominantly male, the proportion 
of male to female labour being in the region of ten to one. It is, however, 
of the greatest interest for us to know that there are 124 juveniles of the 
female sex employed in the Building Trades. 
As we have already noted, the Printing and Publishing Trade is an 
important factor in Edinburgh's industrial progress. This industry 




Boys Girls Total Industry 
Distributive Trades 3957 4042 7999 
Bread, Biscuit, and Cake Manufacture 554 1208 1762 
Building Trades 1181 124 1305 
Printing and Publishing Trade 328 744 1072 
Rubber Manufacture 200 576 776 
Laundries 104 661 765 
Engineering Trades 560 86 646 
Cardboard Box Trade 106 497 603 
Office Workers 292 298 590 
Textile Manufacture 55 530 585 
Metal Industry 369 213 582 
Hotel, Boarding House, and Club Service 194 368 562 
Breweries, Distilleries, etc 321 220 541 
Sawmilling and Woodworkiï:g Trades 406 111 517 
Confectionery Trade 40 472 512 
Railway and :toad Transport 372 87 459 
Tailoring and Dress Trades 44 408 452 
Construction and Repair of Vehicles 357 58 415 
Entertainments 142 215 357 
National and Local Government Service 197 64 261 
Artificial Goods Manufacture 86 141 227 
Electrical Wiring Trade 203 22 225 
Commerce (Insurance and Banking) 124 76 200 
Dyeing and Cleaning Trade...,....., 98 99 197 
Preserved Food Manufacture 52 130 182 
Chemical Manufacture 45 133 178 
Bleaching Industry 25 88 113 
Paper and Stationery Manufacture 37 74 111 
Shipping Service 79 12 91 
Scientific Instrument Making 54 33 87 
Glass Manufacture 42 42 84 
Tobacco and Cigarette Manufacture 7 47 54 
All other occupations 909 319 1228 
Totals 11540 12198 23738 
place than it occupies in the adult occupational frequency. There are 
1,072 juveniles (328 males and 724 females) employed in this industrial 
category. It does surprise one to find that more than twice as many 
females as males are engaged in this particular trade, but this is due to 
the fact that the more routine and unskilled types of work are performed 
by female labour, while the highly skilled types of work, in so far as 
they can be successfully performed by juvenile labour, are done by boys. 
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The dubber Trade, trie iifth in the industrial order of frequency, 
employs three times as many iemales as males, and here again, the 
explanation offered in trie paragraph on the previous trade, that of 
Printing, is also true. 
An analysis of the various occupation orders, in so far as they 
affect the juvenile worker, could go on indefinitely, and as it is not 
the specific purpose of this thesis to analyse such statistical informat- 
ion, suffice it to note that such an analysis would emphasise certain 
cardinal points: - 
(a) the relative number of juvenile workers employed in one occupational 
category as compared with others. In other words, it should be 
the concern of all connected with juvenile labour that there 
should be development and effective use made of the man power 
available for industry. There must, therefore, not be an over- 
crowding of one particular industry to the detriment of another. 
(b) the relative proportions of the sexes employed in the various 
occupational categories. No longer can one say, without due 
consideration, that, such and such an occupation employs male 
workers exclusivei.y. . Sex differences in relation to industrial 
orders are becomire Increasingly non -existent. 
In addition to reveals, :,..tse important facts, a survey of the 
information contained l,. sable IV must surely convince us that the 
manufacturing industries of Edinburgh are remarkable for their diversity, 
and we readily see that there is a wide variety of occupations in these 
industries from which boys and girls may select a career. 
Before concluding this chapter, let us glance for a moment at the 
question of progre csive and non -progressive employment. The age for 
entering apprenticeships varies in particular industries. As a general 
rule, fifteen or sixteen years of age is the age recognised in most trades, 
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but employment in the sane establishment may begin before the attainment 
of the sixteenth birthday in such work as errand -going, etc. In other 
establishments where there are no prospects of an apprenticeship, or of 
employment which is to be progressive, the period between the age of 
leaving school and the age of entering a career is a critical one. 
Too often the opportunities for continued education are overlooked 
by the boy or girl who is intent on leaving school on attaining the 
minimum statutory school leaving age of fourteen years. Such is the 
impetuosity of youth at this early age that they are content to leave 
school without any settled prospects as to a future career, and as a 
result they find themselves educationally ill- prepared for taking up 
an apprenticeship when an opening occurs. The raising of the school 
leaving age in September 1939 should do a lot to alleviate the difficult- 
ies of this problem. With a further year at school, the transition of 
pupil to industry will be a much easier process than it is at present. 
Table V reveals some interesting information on this question of 







Males 552 934 1059 2545 
Females 46 2253 80 2379 
Total 1938 598 3187 1139 4924 
Total 1937 522 3509 1648 5679 
Total 1936 399 4008 1617 6024 
Of the 4924 juveniles placed in occupations in 1938, 12.1% were 
placed in the apprenticeship category, 64.7% in progressive employment, 
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while 23.2% were placed in non -progressive employment. Table VI 
reveals that, when we consider the percentage number employed in each 
of these three categories, the placings in apprenticeships tend to rise 
while those in the non -progressive category tend to fall. 
Table VI. 
Progressive Non- progressive 
Apprenticeships Occupations Occupations Total 
% in 1938 12.1 64.7 23.2 100.0 
%in1937 9.2 61.8 29.0 100.0 
'Ai in1936 6.6 66.5 26.9 100.0 
The matter of choice of employment and vocational guidance is very 
closely linked up with the Education (Scotland) Act, 1936, which provides 
for the extension of the school leaving age to 15 years as from 1st 
September 1939. Education Committees will have the power, however, to 
grant exemptions to children of 14 in cases where it can be shown that they 
have secured beneficial employment. Though the Act defines in general 
terms what is meant by "beneficial employment ", the responsibility is 
placed on the Education Committees of determining the specific conditions 
which must be fulfilled before applications for exemption can be granted. 
Education Committees in various areas have drawn up lists of occupations 
which could not be regarded as falling within the category of beneficial 
employment, and in respect of which exemption would not therefore be 
granted. Most of the occupations contained in those lists are ofthe non- 
progressive or "blind -alley" type, and their exclusion from the benefit 
of exemption is in conformity with the spirit of the Act. It is of interest 
to note that a survey of the lists of unsuitable occupations, which have 
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been drawn up by the various Ecüication Committees, shows a large measure 
of agreement as to the occupations for which exemption should be refused. 
What constitutes beneficial employment may be determined in a negative 
way by excluding certain types of occupation, or in a positive way by 
prescribing essential conditions. It is obvious, for instance, that 
an occupation must be suitable for the child's physique; this is smatter 
for the School Medical Officer, whose consent is necessary before an 
employment certificate can be granted. In a like manner also, an 
occupation must suit the child's mental and temperamental make -up; this 
is a matter for the Vocational Guidance Officer. Besides, it is desirable 
that the child should be assured of continuous employment, good working 
conditions, reasonably short hours, and prospects of obtaining useful 
training in an established branch of industry, trade, or commerce. 
The Education (Scotland) Act, 1936, therefore stresses the importance 
for juveniles of entering apprenticeship or progressive occupations at 
an early age, and has as its primary consideration the welfare of the 
young worker. The raising of the school leaving age and the greater 
interest which is now being taken in the entry of juveniles into industry 
are notable advances and demonstrate very vividly that there is a real 
sense of responsibility felt by the community for the boy or girl leaving 
school, especially when they are of the poorer classes. 
In conclusion, one may say that in so far as it is a residential 
city rather than a great industrial centre, Edinburgh enjoys a measure of 
comparative immunity from the grievous ills of unemployment which are so 
prevalent in many of our "depressed areas". The problem of the welfare 
of the juvenile worker is accordingly proportionately less acute in the 
Capital than it is in many other towns and cities of Scotland. 
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THE PROBLEM OF OCCUPATIONAL PLACEMENT IN AN EDUCATIONAL AREA 
In the devising of a scheme of vocational guidance it becomes very 
necessary for the vocational psychologist to make himself thoroughly 
familiar with the work carried on in the area by the Local Exchanges and 
Bureaus of the Ministry of Labour. The purpose of this chapter is, 
therefore, to describe, in as concise a fora as is possible, the work 
in occupational placement which is carried on in the Edinburgh Educational 
Area. 
One of the most important agencies in the occupational placement 
and guidance of the young people of today is the Local Juvenile Employment 
Exchange or Bureau. The work undertaken by this department is primarily 
concerned with the placement of the boys and girls who have left the 
advanced divisions of our elementary schools on attaining the age of 
fourteen, the "school leaving age ". This placement work is carried on 
in certain areas by the Ministry of Labour through the Juvenile Employment 
Exchanges, and, in certain other areas, by the Local Education Committees 
through the Juvenile Employment Bureaus. The Ministry of Labour is 
assisted in the operation of the Exchanges by Advisory Committees for 
Juvenile Employment; and the Local Education Committees are assisted in the 
administration of the Bureaus by sub -committees, known as Juvenile 
Employment Committees. This system of occupational placement would, 
at first, seem to be rather intricate, and its complexity is due to the 
fact that some of those departments are under one jurisdiction and some 
of them under another. This state of affairs may be explained as 
follows: by law (1), the Local Education Committee has the right "to 
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exercise choice of employment powers", with the result that in some areas 
the Local Education Committees have accepted this responsibility, and, 
in other areas, the work is carried out entirely by the Ministry of 
Labour. It should be perhaps pointed out that Advisory Committees 
for Juvenile Employment were appointed by the Minister of Labour and 
exercise their power under the provisions of the Labour Exchanges Act (1909). 
On the other hand, the Juvenile Employment Committees which, as has 
already been pointed out, may be administered by the Local Education 
Committee or by the Ministry of Labour) were appointed by the Minister 
of Labour and exercise their power under the provisions of the Education 
(Choice of Employment) Act (1921) and the Unemployment Insurance Act (1923) . 
So that in occupational placement work these separate committees have 
to be distinguished, even although they fulfil the same function, that 
of advising and placing young people in suitable careers. 
In the realm of Juvenile Employment, Edinburgh's chief claim to 
fame is that it was the pioneer educational area to take advantage of the 
powers given in those days to School Boards by the Scottish Education 
Act (1908) to incur expenditure in the establishing of Juvenile 
Employment Bureaus. The educational legislators in Edinburgh were not 
slow to realise thatimmense benefits would accrue if such a scheme were 
adopted. Accordingly, in 1909, a Juvenile Employment Bureau was 
established in the city, and this Bureau has supplied the pattern on 
which many subsequently established Bureaus were modelled. There was 
thus a Bureau, firmly established and vigorous in action, before the 
Labour Exchanges Act of 1909 became operative. It should be noted 
at this juncture that there is no Education (Choice of Employment) Act 
in Scotland and that the Scottish Education Acts are by no means parallel 
with their English equivalents. 
After this School Board Juvenile Bureau had been in operation for a 
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few years, the Ministry of Labour ventured to suggest to the School 
Board of that time that it was not conducive to good industrial organis- 
ation for two separate bodies to perform the same function in the one 
area. A scheme of co- operation was ultimately decided upon, whereby 
all the choice of employment and advisory work was to be undertaken by the 
Education Department's officers, and the registration and placing work 
undertaken by the Ministry of Labour's officers. Cognisant of the fact 
that the juveniles might be exposed to the obvious dangers of attendance 
at Labour Exchanges, where large bodies of adults usually congregate, 
the School Board Authority arranged that the Juvenile Employment be 
situated in the Education Offices. So unique is this scheme of co- operat- 
ion that it has been referred to as "that 'rara avis', two separate 
departments working in harmony side by side ". With the exception of 
Edinburgh, every other educational area in Scotland has its Juvenile 
Employment work entirely controlled and executed by the Ministry of Labour. 
Despite the fact the Edinburgh scheme has been "made the model for similar 
(2) 40 íf..c pk.e.e.`'t 
organisations in the United Kingdom and America ", it has remained ̂ in the 
movement for Juvenile Employment agencies. 
In 1927, the scheme was further-modified and a Joint Juvenile 
Advisory Committe was formed with equal representation from both sides 
(Ministry of Labour and Education Committee)# with an educational Chairman. 
Joint Secretaries were appointed, and it is of interest to consider 
their duties in so far as they affect a vocational psychologist. 
(a) Secretary appointed by the Education Committee 
(i) To take charge of the work connected with Choice of Employment; 
to advise parents as to the careers for which their sons 
and daughters appear most fitted when they leave school. 
(ii) To give information about Technical, Commercial and General 
Knowledge Continuation Classes having relation to particular 
trades, industries and professions. 
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(iii) To perform the work connected with the After -Care Committees) 
except that part which has been termed Industrial Supervision. 
(b) Secretary appointed by the Ministry of Labour 
(i) To exercise general control over the work of Registration 
and Placing of Juveniles and of Unemployment Insurance. 
(ii) To carry out the work of Industrial Supervision. 
(iii) To make the investigation necessary to the issue of leaflets) 
booklets) and summaries giving information regarding the 
qualifications required it the various occupations in the 
City, the rates of wages) the conditions of employment ) 
prospects) etc. 
So intimate) therefore) are the duties of those secretaries with the 
work carried on by the vueaLional psychologist) that constant collabor- 
ation is a necessary requirement) if any benefits are to accrue from 
a scheme of psychological testing for vocational guidance purposes. 
So interesting is the advisory procedure in so far as it affects 
the juvenile worker and which is carried out by the Juvenile Employment 
Bureau) that a description, of its method and technique will now be 
attempted. In the Edinburgh Educational Area there are two Fixed. Dates 
for terminating school atuenczance on attaining the minimum statutory 
school leaving age of fourteen years) they are March 1st and Sept. 1st. 
Immediately prior to one of these Fixed Dates) the attention of the 
pupils is directed towards the subject of employment as a result of 
interviews with the headmaster and class teachers in connection with the 
filling up of Juvenile Employment Cards. At this period the young 
person is specially instructed to consult his parents) who may be present 
at the interview) regarding certain information entered upon the cards. 
A "Scholar's Card" is completed at the same time) and given to the 
juvenile. Special meetings are also arranged at which the pupils) who 
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are leaving school, are addressed by the Organiser of Continuation Schools, 
the Juvenile Employment Oiiicer, and a member of the Education Committee. 
Stress is laid upon the ci _rability of (a) remaining at school until 
suitable employment has been secured, (b) making full use of the Juvenile 
Employment Office, (c) autendance at suitable Evening or Day Continuation 
Schools after leaving .uay School, and (d) the detrimental effect of 
entering nor. -progressive employment, and frequent and needless changeof 
occupation. The young people are ir:Terviewed individually at the Juvenile 
Employment Office, which is open on two evenings per week specially for 
the use of parents and rul die use of those juveniles who are unable, 
by virtue of their employment during the daytime, to come up to the office, 
There is a scheme of Aruea -k,are covering some forty schools, but this only 
applies to certain sleecu.- .; Wildren in need of this attention, and to 
whom the school teachers have specially drawn attention. These After -Care 
Committees are three in number, (a) Flora Stevenson Committee, (b) 
James Clark Committee, and (c) Leith District Committee. A special 
lecture scheme by experts, covering a wide range of topics and careers, 
is organised each year for young people leaving Secondary and Advanced 
Division Schools. A Monthly Bulletin to Schools on matters of interest 
to leavers is also issued from the Juvenile Employment Office. All the 
school medical history, educational progress,,and Employment Cards are 
filed in the Juvenile Employment Office for the confidential information 
of the Juvenile Employment Officers, when required. These cards form 
what is known as the juvenile's "Unit", and to this Unit has been added 
the individual psychograph, the product of this experimental scheme of 
vocational guidance. 
The Ministry of Labour Officers attend to all the registration and 
vacancy work, and also to all unemployment insurance work. There is a 
scheme of industrial supervision under which all juveniles placed by the 
Juvenile Employment Office are visited, 
and the employer or foreman interviewed 
when possible, at their work, 
. These juveniles are also 
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invited with their parents to an "Open Evening" for the purpose of 
discussing prospects, etc. 
Before concluding this chapter, let us consider what are known as 
"Junior Instruction Centres ". In those depressed areas where the 
number of jobs available could not satiate the demands of the juvenile 
workers, the task confronting the Juvenile Employment Bureaus and 
Exchanges was one of perplexity. To a very large extent, the unemployed 
between the ages of 14 and 18 are elementary or advanced division school 
leavers, and have not usually attended a junior technical school where, 
in certain instances, the training received is a practical guarantee of 
employment. This state of affairs forced the Ministry of Labour to 
devise some method of combating the problem of unemployment between 
the ages of 14 and la. 
The Junior Instruction Centre is an institution of fairly recent 
origin, and centres similar in nature to those which now go under that 
name were started by Lhe Board of Education shortly after the termination 
of the World War. In 1922, however, very few of these pioneer centres 
remained. Shortly after this, the industrial structure of this 
country was shaken to its foundations, and the spectre of unemployment 
stalked about the land in company with the sordid picture of hosts of 
ill- nourished men, women, and children clamouring for jobs around 
the Labour Exchanges in every district of the realm. Such a state of 
chaos could not exist for long, and the Government was faced with the 
problem of alleviating the distress of those masses of unfortunate 
people, and, in addition, having to make adequate provision for the 
juvenile as he left the sympathetic environment of the school it a 
sometimes vain search for employment. The Junior Instruction Centres, 
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previously administered by the Board of Education, were re- instituted 
in 1926, but were now to be regarded as the responsibility of the 
Ministry of Labour. According to Lord Elgin (3), the chairman of the 
National Advisory Council for Juvenile Employment in Scotland, "the 
primary function of a Junior Instruction Centre is to maintain and 
improve employability ". Essentially, the Junior Instruction Centre 
is an attempt on a national basis to undertake the responsibility of the 
maintenance of equanimity of mind, the continuance and development 
of physical fitness, and the stimulation of the growth of occupational 
adaptability of those unfortunate juveniles who find themselves in the 
unhappy position of being, through no fault of their own, unable to 
find an occupation. 
Happily, unemployment amonst juveniles is not the problem that 
presents itself to other Juvenile Employment Exchanges, Bureaus, and 
Junior Instruction Centres, but it must, of necessity, receive the 
attention of all who are concerned with the industrial well -fare of 
the youth of our City. As has been emphasised previously, the main 
function of the Junior Instruction Centre is to prevent demoralisation 
which so soon threatens boys and girls when, on leaving school, they 
find no employment and have nothing to occupy their minds and hands. 
An opportunity may be taken here of dispelling the misunderstanding, 
which not infrequently exists, that the curriculum of the Junior 
Instruction Centre is vocational in nature. The function of the 
Centre's curriculum is to keep the mind and body of the juvenile alert 
and active by means of mental and manual instruction of a non -vocational 
type, which will help him to become absorbed or re- absorbed into 
employment as soon as an opportunity may occur. A Junior Instruction 
Centre is, therefore, an education al centre. 
Prior to 1st Sept. 1938, there were two Junior Instruction Centres 
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in Edinburgh fulfilling this all- important function. On Sept. 1st, 
however, a scheme of centralisation was adopted and now there is one 
Junior Instruction Centre, at Regent Road School. Thisnew development, 
amongst other things, has done much in the way of promoting that state 
of industrial well -being of the juvenile population which is so 
essential in occupational life. 
The foregoing paragraphs give a very brief summary of the Juvenile 
Employment work which is carried on in the Edinburgh Educational Area, 
a knowledge of which, however, is of fundamental importance to the 
vocational psychologist who, to some extent, hidden away within the 
sheltered environment of the psychological laboratory, must necessarily 
get into touch with the outside world of industry and all that it stands 
for. 
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Chapter 13 
SOME. C OTuTi1lEN1 S: 
In this chapter the author intends to record some of the 
comments made by the boys and girls who were tested in this scheme of 
vocational guidance. About a fortnight after the pupils had been tested, 
they were asked to write anonymous essays describing, in their own 
language, what they thought of the tests. The following are some 
extracts from the essays. B = Boy G = Girl 
(1) B "The tests which we got a few weeks ago were very interesting, 
although one with the pegs was, in my opinion, a lot of rubbish. 
What good does it do people who want to become clerks, etc. to _gut 
pegs in holes. That, in my opinion, is a test for coming switch -- board 
operators." 
(2) B "I thought that -uhe tests were very good as it let you know 
if you are clever with your hands. The designs made you use your 
brain to put the pieces of wood together." 
(3) B "I think that the tests were a great waste of time and I think 
everybody is intelligent enough to find a job for themselves ws:hout 
the help of tests." 
(4) B "The tests where you had to make designs was very easy at first 
but got harder and harder. The difficult designs made your rattle your 
brains to see where they go." 
(5) B "The tests which we got a fortnight ago were good, for they 
383 
showed how skilful your hands have to be as well as your brains. They 
were also a charge from school work." 
(6) B "The tests were really quite easy and enjoyable, but they did 
not seem to have anything to do with school work, and I would rather 
have had what we were supposed to do ". 
(7) B "Some of the tests were easy and some were not. It was just a 
waste of time doing them, but it was better than doing lessons." 
(8) B "The tests we got last week made you waken up and see how quick - 
witted you are and how nimble your fingers are" . 
(9) B "Making the block designs was very interesting, but I don't 
want to be a designer, so I don't think it was much use for me." 
(10) B "The tests we had recently were very attractive and interesting. 
They show that speed is very important in thinking. I think they are 
meant to show whether you are fit for brain or handiwork ". 
(11) B "I am not very good at school work, but I think I did very well 
in the design test and in the test where you: put pegs in a board." 
(12) B "We were told that the tests were to see what job you were suited 
for. The tests were very enjoyable, but by the time we get the results 
we shall be working." 
(12) B "The tests were quite easy and very good fun. They were not 
a waste of time, as my pal is putting down on his paper." 
(13) B "The tests were easy, exciting, and puzzling, just like a cross- 
word puzzle." 
(13) B "The tests we received I enjoyed very thoroughly. I thought they 
broke the ,monotony of thE ordinary day routine." 
(14) B "I thought that some of the tests were very perplexing, especially 
the test of the coloured snapes, in which the green shape was the hardest, 
although the yellow shape was also very intricate. The test with the 
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nuts and bolts was easy, and the pegboard was just as simple. The 
tests seemed to me to have no object at all, but they were good flan . 
(13) B "I thought that une tests were really useless and that if 
references are needed for a job, surely the teacher we have most 
would be the best judge." 
(16) B "The design tests i liked very much, but as I did not see the 
true value of the manual i.est, I pass no opinion on it." 
(17) B "I think the tests of a week ago were exceedingly useful, 
because I think they can tell me what sort of work I am most suited for". 
(18) B "Ore or two of the designs needed a bit of thought, but even 
then they were too hard for me." 
(19) B "The impression ilaae on me by the tests was that they made one 
see if he could work better with his head or his hands." 
(20) B "I think the tests were very useful, because the marks you 
manage to get enable your x uture employer to realise what kind of a 
person he is going to employ. It seems a good thing, both for the boy 
and the employer." 
(21) B "I enjoyed all the tests, even the Arithmetic and English 
ones. I especially like Lne test where you have to make designs with 
coloured blocks. I askew the student who tested me if I could take a 
set home to practice with tnem. He said that Mr. MacDonald would 
be 
annoyed. I was sorry that, I couldn't manage the last one 
out." 
(22) B "The tests seem t,u ue a very useful method for getting; 
boys and 
girls their right jobs. My father thinks the same. 
He has been reading 
a lot about testing and the way they help you to 
choose your right job." 
(23) B "I thought that the test with the nuts 
and bolts was a bit stupid 
in a way. Still, if it was stupid they wouldn't 
have given unit." 
(24) B "I thought the tests were good, but 
some of the other boys said 
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they were foolish." 
(25) B "I thir.k the using of coloured blocks lowered our dignity. You 
would think we were babies. But if they will help us to find a job, then 
I agree with it". 
(25) B "I think the tests were good and interesting. We also missed 
some lessons I don't lint und I wish we had tests every week. You don't 
seem to have to use your urain nearly so much when you are doing these 
tests." 
(27) B "The tests wnicn we had. a fortnight ago were very exciting and 
made my school -mates work very hard. when I finished my tests, I used 
to like to watch my pais. Some of them looked very funny." 
(28) B "The way they kept you going it the nuts and bolts tests, you 
would think you were a macnine instead of a human being." 
(29) B "The tests were interesting and did not tire us. It was amusing 
and funny seeing a class of boys sweating to put those wee nuts on the 
bolts and the hundred pegs into a board." 
(30) B "The test with une nuts and bolts was to see if you had nerves. 
I was very nervous, because I dropped a whole lot of the nuts on the floor. 
But I hadn't to pick them ups because the teacher did that for us. It 
seems that if you stop to pick them up, it spoils your score." 
(31) G "The tests we got a fortnight ago were very interesting and I 
would not mind if we got ahem every week. The test I liked best was the 
one with the nuts and bo.Lus. I think I would have done much better if 
I hadn't become hot and ou., ered. I wish I had been one of the students 
just for that day. Iu v.ouid have been rather funny to see ourselves as 
others see us." 
(32) G "I liked the tesub very much indeed. I think it is very necessary 
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to see how quickly your hand can move, as this is to important in quite 
a lot of jobs." 
(33) G "I liked every- test we got. I don't think there was really 
enough for me to do in a lot of the testsfor I seemed to be finished 
before most of my school-mates. I might, of course, have been working 
too quick to get marks for being accurate." 
(34) G "I think most of the tests were very difficult. You needed 
to have quick and alert brains to get all the desighs out in the time. 
The one thing that struck me most in the tests was that the teachers 
and students seemed to be very exact about the time." 
(35) G "I thought the tests were quite interesting. I myself 
preferred the tests where you try to put 100 pegs into small holes in 
a board. I was interested in the things they gave us to do, though I 
I wasn't good at some of then I enjoyed myself very much." 
(36) G "I thought the tests were very exciting, but rather peculiar 
on the whole. I would have liked to have heard more about them and 
hoer I got on in them. I suppose they will teil us later an, when they 
have got all our tests corrected." 
(37) G "The manual tests were quite good fun, but rather childish." 
(33) G "I thought it was rather silly giving us a lot of those tests, 
especially tine one with the screws. After all, some people could 
normally do things with their hands became excited and fumbled. It 
made me feel quite silly." 
(39) G "The tests we got a fortnight ago were all very pleasant. 
I liked the test where you had to make designs with little blocks. 
I think I did quite well. Of course I am very interested in making 
coloured designs and I suppose the practice I have had helped me in the 
test." 
(40) G "I think the tests we had a fortnight ago were very interesting 
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and tested your skill. But I don't see why girls should get the test 
with screws, as I think it is mostly boys who need this kind of thing. 
Of course, it tested quickness and that is quite important. The tests 
with the blocks were a little better because they tested your eye for 
colour and design." 
(41) G "I think the examination we had a fortnight ago was quite a 
good thing, because you felt that nobody would came down on you, for not 
doing well and that your parents and teachers knew nothing about your 
marks. With this examination, I was told it was to see which kind of 
a situation you were suited for. I think this is rather a funny way 
of finding out, because there are so many children that I do not see 
how you can get everyone the situation he or she is suited for." 
(4) G "I'jIvr impressions of all the tests are very pleasant. I liked 
the manual test best. It certainly tested how quick your brain and 
fingers work. I think thismethod of testing children is a very good 
idea, and if it works out it will be a great help to the children 
leaving school." 
(43) G "I liked all the examinations we got last iovember, because 
not only were they amusing but they tested your speed, concentration , 
and skill. You had to keep your mind on your work and use your eyes 
as well as your hands if you were goiz- to do well." 
(44) G "I enjoyed myself, especially in the nuts and bolts test. It 
was very interesting and shows you that small things can be very difficult 
and also very easy. It's no use getting into a temper when a nut falls 
on the floor or you can't screw the bolt ups because it only makes you 
worse." 
(45) G "I thought all the tests were very easy, especially the one with 
the nails, a child not at school could do it. I thought it was very 
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stupid for the teachers to give 2nd and 3rd year pupils this test. 
Some of the girls thought that this was a good test, but I didn't." 
(46) G "First of all there was the test with the bolts, screws, and 
washers. I thought we got that to see if you were good at mending 
little things in the home e.g. clock, mangle, wireless, etc. Then there 
was a board with a hundred holes and a great many little sticks. I thought 
that might be to see if you were good at typewriting. Then there was 
the test with the blocks and the designs. I thought that would be for 
anything where you had to make a pattern. For instance, design on night - 
dress, tiles in the fireplace, designs in the garden, etc. Then there 
were the Arithmetic and English Tests which were very like school work 
and I didn't like them so much. I thought they gave us these to see 
if we woulu make good clerkesses or secretaries. Then there was rather a 
funny test with circles and slots, I suppose that is really for boys who 
hope to become electricians and motor mechanics." 
(47) G "The test with the &nail blocks anddesigns learnt you 
commor: sense." 
(48) G "I liked the test for speed and accuracy best, because it needed 
a person who could work quick so as to complete the work in the time you 
were given." 
(49) G "I liked all the tests except the one with the grey blocks. 
Some of sides hadn't any paint on them and some of the sides had and it 
kind of got you all mixed up." 
(50) G "The test that I liked best was the .Lnglish Test, especially 
the Geography and History parts. I enjoy those subjects, but some of 
the questions in this test were very tricky and you had to rack your 
brains to fina the answers." 
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Chapter 14 
OBSERVATIONS AND SUGGESTIONS 
"They are haply men wose ratures sort with their vocations". 
F. Bacony Of Nature in Men". 
In this final chapter the writer intenas making certain 
observations and suggestions as a result of this experimental investigat- 
ion in the psychological testing of children for vocational guidance 
purposes, in the hope of establishing such a scheme as a permanent 
feature or the educational system in the Edinburgh Area. 
(1) The cost of a scheme of vocational guidance would be small in compar- 
ison with the services rendered. 
(2) Its administration need not vitally interfere with the ordinary 
routine work of the schools concerned. 
(3) With few exceptions, the teacning staffs co- operated to the ful c.;: 
extent with the vocational guidance psychologist and, if ^:': 
was made a permanent f'eaLure , every assistance could be ez »C 
them in the administra:,Lon and scoring of the tests. 
(4) H master, preferably the Head stern be giver the task of 
genes d.11r, supervising Lies:: conduct of the sc-., in so far ac it = ..frected 
his particular school. 
(5) All individu 1 teachers ir t` ; anvuld rec° 
!., 
some definite training in tie _ c- al guidar`1ce s 
methods of test administration. . 
(6) With the raising oi ale-school leavßnv age as fran 
/at e7t 19220 a 
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very favourable opportunity would be given of administering most of the 
tests in the battery in the pupils' last year at school. 
(7) The assistance of uiie L>chool Medical Service is of fundamental import- 
ance in any scheme of vocational guidance. 
(3) A Vocational Guic:ai.ee officer should be appointed to supervise any 
scheme of vocational guidance. The duties of such an individual might 
be as follows: - 
(a) To train teachers in the various schools who are to be responsible 
for the general administration of the scheme. 
(b) To plan the scheme of vocational guidance, devise record forms, 
suggest the use of specific tests, etc, etc. 
(c) To publish norms ror the various tests. 
(d) To supervise une completion of the individual psychographs. 
(e) To be personally responsible for the conduct of interviews given 
to children involved in the scheme. 
(f) To apply all published occupational analyses to the study of those 
in his own area, and when possible supplement the already existing 
standardised occupational psychographs. 
(9) The following additional specific points should be borne in mind in 
devising a general scnerne:- 
(a) The chief difficulty experienced in this present investigation 
has been in conì ection with the Practical Intelligence wnich must, 
of necessity, be given individually. It will be remembered 
that the responsibility of the administration of this test rested 
entirely with une students from the Psychology Department who 
had been specially trained in performance test methods. One 
cannot, however., assume that a supply of these specially trained 
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students would be available each year, so that some other Way 
out of the diiiiculty must be sought. It might be a feasible 
proposition to spread the practical intelligence testing over 
a period of unlcee years but tnis would, in turn, involve 
making certain teachers wholly responsible for the administrat- 
ion and entrusulr:g them with the compilation of the records 
of each pupil tesued. One can only hazard a guess as to the 
efficacy of tnis method, but it is generally held that it 
would prove its practicability in time, although it lacks the 
exceptional convenience of the method used in the present 
investigation. 
(b) It has been suggested that the vocational guidance officer 
would probaoly obtain more representative and more accurate 
information from the "Choice of Questionnaire, 
if tnis was completed during the last term of the child's 
scholastic career. The reason for this is fairly obvious. 
If the child, during his stay at school, is constantly 
reminded of the great necessity of making a wise and prudent 
choice of a career, the information which he will give, when 
he comes to complete the questionnaire, will probably be 
much more rational and consistent than when he is asked to 
complete it on the spur of the moment. 
This scheme of vocational guidance, as has been emphasised before, has 
been devised primarily with the object of establishing a system which 
could have universal application in educational areas. But in determining 
whether or not such a scheme should become a permanent feature 
of the 
educational system of the area, the proved success of the present 
scheme 
from the information of the 'follow -up' must be carefully 
considered. 
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The Juvenile Advisory Committee have set upa small Committee to watch the 
progress of the experiment, and a further report will be submitted when 
the first results of the 'follow-up' are available. While it is intended 
that two head teachers should act on this Committee, it is suggested that 
there should be also representatives from those teachers ir, the service 
who have had some training in vocational guidance. It might be well, 
indeed, if all teachers in the Committee's schools, who have had special 
training and who possess aptitudes for this work, could be brought into 
association with a view to planning a future vocational guidance service 
for the schools, in which the leading principle should be co- operation 
between school staffs, with their long experience of the pupils, and the 
officers of tne Juvenile Employment Office, with their more intimate 
knowledge of the conditions obtaining in industry and commerce. 
It has been the constant aim of the writer throughout the research to 
devise a means whereby juveniles, in their somewhat arduous and often 
ill -planned quest for the most s eitable occupation, are given some concrete 
evidence concerning their mental, temperanental and physical characteristics 
and what they appear to fit them for in occupational life. He realises 
that "in some sense and in some effectual degree, there is in every ,man 
the material of good work in the world; in every man, not only in those 
who are brilliant, not only in those who are quick, but in those who are 
stolid, and even in those who are dull".* It has been his constant 
task to unravel the mysteries of this "material", a task which has 
impressed upon him the supreme importance of vocational guidance in the 
determination of the industrial welfare of humanity. Though we are still 
far off from the valley of industrial happiness and bliss, the milestone 
will soon be reached when the imposed companionship of Occupational Misfit, 
that insidious deterrent to industrial progress, will cease to exert its 
disagreeable influence on mankind. When this ideal state of affairs has 
} Gladstone 
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been attained, we shall then be in a position to read the following 
c,,uotati on from ituskin with greater equanimity of mind:- 
"So much for the master's motto, 'Every man in his place.' 
Next for the labourer's motto, 'Every man his chance.' 
Let us mend that for them a little, and say, 'Every man 
his certainty', a certainty, that if he does well, he will 
be honoured, and aided, and advanced in such a degree as 
may be fitting for his faculty and consistent with his 
peace It is the law of good economy to make the best 
of everything. How much more to make the best of every 
creature:" 
Future of England. 
As in the case of Gladstone, we see that Ruskin has taken cognisance 
of the facts of individual differences and has acknowledged, in no small 
degree, that industrial harmony can only be reached and realised in 
proportion as the individual differences in mankind are appreciated 
and evaluated by industrialist and psychologist alike. 
